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PREFACE. 


In  this  work  I  have  endeavoured  to  provide  a  convenient 
and  systematic  manual  of  Arithmetic  suited  to  the  require¬ 
ments  of  the  middle  and  upper  forms  in  schools,  of  candi¬ 
dates  for  the  various  public  examinations,  and  of  those 
preparing  for  commercial  pursuits. 

In  the  treatment  of  the  Theory  no  Algebraical  symbols 
or  formulae  have  been  used.  The  four  fundamental  rules, 
with  which  it  is  assumed  that  the  reader  is  already  familiar, 
are  considered  in  less  detail  than  the  rest.  Decimals  are 
treated  as  independent  of  Vulgar  Fractions;  Recurring 
Decimals  are  sufficiently  isolated  to  allow  of  their  omission, 
if  desired,  from  a  first  course;  and  considerable  space  is 
devoted  to  Approximation  and  its  practical  applications. 
Questions  of  the  kind  known  as  “  Rule  of  Three  ”  are  treated, 
in  the  first  instance,  by  the  Unitary  method,  but  only  as  a 
stepping-stone  to  the  Fractional,  or  Ratio,  method. 

The  order  in  which  the  chapters  are  arranged  is  not  that 
in  which  they  need  necessarily  be  read.  I  have  preferred 
rather  to  collect  together,  as  far  as  possible,  into  groups  the 
more  closely  alli<iltf portions  of  the  subject.  For  instance, 
all  the  varieties  of  Reduction  will  be  found  in  one  chapter, 
so  that  any  one  variety  may  easily  be  found  when  wanted. 

I  have  ventured  to  introduce  a  few  small  innovations; — 
a  new  explanation  of  “borrowing”  in  subtraction;  the 
uniform  use  of  the  word  “  factor  ”  in  place  of  “  measure  ” ; 
the  device  of  “  moving  the  points  ”  in  Contracted  Multipli¬ 
cation.  I  have  also  inserted  a  short  chapter  on  the  method 
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of  Nine  Multiples;  and  have  given  greater  prominence  to 
practical,  than  to  purely  theoretical,  Discount. 

A  special  feature  of  the  book  is  the  unusually  large 
number  and  variety  of  examples  fully  worked  out  and 
explained  in  illustration  of  a  rule  and  its  converse;  of 
methods  of  dealing  with  problems:  of  some  special  device 
for  saving  labour,  as  well  as  of  orderly  arrangement  of 
work.  In  the  notes  which  accompany  these  examples  I  have 
endeavoured  to  anticipate  the  difficulties  of  the  student  who 
is  without  the  constant  help  of  an  oral  teacher. 

The  Exercises  are  all  collected  together  at  the  end  of  the 
volume,  each  set  being  numbered  to  match  the  corresponding 
chapter  of  “  Bookwork  ”.  They  have  been  drawn  from  so 
many  sources,  and  so  much  care  has  been  taken  in  selecting, 
adapting,  and  arranging  them,  that  I  trust  they  will,  on 
trial,  not  be  found  wanting  as  regards  either  variety  or 
graduation. 

In  Part  I.  there  are  frequent  specimens  of  oral,  or  mental, 
questions;  such  as  can,  of  course,  be  easily  made  by  the 
teacher  during  oral  lessons.  In  Part  II.  many  of  the  ques¬ 
tions  on  the  commercial  rules  have  not  been  constructed 
to  yield  “  neat  ”  results,  but  are  of  a  strictly  practical  nature. 

The  Answers  have  been  carefully  tested,  but  among  so 
many  (about  8500)  some  errors  have  doubtless  crept  in. 
I  shall  be  grateful  for  notification  of  any  that  may  be  dis¬ 
covered,  as  also  for  other  corrections,  or  suggestions  for  the 
improvement  of  the  book. 

A.  E.  L. 


Dec.,  1897. 
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BOOKWOEK.-Part  I. 


I.  NUMERATION,  NOTATION. 

A  unit  is  a  single  thing,  or  object; 
also  a  single  set  of  objects  when  regarded  as  a  whole. 

For  instance,  an  apple,  a  sheep  ;  a  pair  of  gloves,  a  pack  of  hounds. 

If  the  unit  is  of  some  particular  kind ,  mentioned  by  name,  it  is 

called  concrete. 

A  number  states  how  many  units  there  are  in  some  particular 
group. 

For  instance,  five  apples,  seven  sheep ;  six  pairs  of  gloves,  three  packs  of 
hounds. 

When  no  particular  kind  of  unit  is  mentioned,  ( i.e .  when  the  unit 
considered  is  abstract ),  the  number  is  called  an  abstract  number. 

For  instance,  five,  seven,  six,  three. 


Numeration  is  the  art  of  expressing  numbers  in  words. 

As  all  civilized  nations  count  by  tens ,  the  method  of  numeration 
is,  in  its  main  features,  the  same  in  most  languages.  Each  of  the 
numbers  from  one  to  ten  has  an  independent  name,  but  the  names 
of  numbers  greater  than  ten  are  almost  invariably  compounds  of 
these  ten  names. 

Thus,  in  English,  “eleven”  means  one  and  ten;  “twelve,”*  two  and  ten; 
“  thirteen,”  three  and  ten;  and  so  on.  “  Twenty  ”  means  two  tens;  “  thirty,” 
three  tens ;  and  so  on.  Also,  “hundred,”  and  “thousand,”  are  probably 
compounds  of  words  which  originally  meant  ten  tens  and  ten  hundreds 
respectively.  The  names  “million,”  “billion,”  “trillion,”  &c.,  are,  how¬ 
ever,  comparatively  modern  inventions,  and  are  used,  in  England, f  for  a 
thousand  thousands ,  a  million  millions,  a  million  billions ,  &c.,  respectively. 


*  The  use  of  “eleven,”  “  twelve,”  in  English,  where  we  might  have  expected  to  find  one- 
teen,  two-teen ,  is  probably  due  to  their  derivation  from  the  Gothic  lif  instead  of  the  Anglo- 
Saxon  ten. 


t  In  other  parts  of  Europe,  and  in  Americs 
“trillion”  for  a  thousand  billions,  &c. 
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The  method  of  counting  by  tens  is  called  the  Decimal  system 
(Latin,  decern ,  ten);  and  the  number  ten  is  called  the  base,  or 
radix,  of  the  system. 

The  world-wide  use  of  the  number  ten  as  base  is  doubtless  due 
to  the  primitive  custom  of  counting  on  the  fingers. 

Any  number  might  be  used  as  base. 

For  instance,  if  nine  were  base,  and  “ny”  were  used  for  nine  as  we 
now  use  “ty”  for  ten,  then,  just  as,  with  base  ten,  "  thir-£y-seven”  means 
three  tens  and  seven ,  so,  with  base  nine ,  “  thir-ny-seven  ”  would  mean 
three  nines  and  seven. 

In  some  special  cases  a  limited  use  is  made  of  other  bases. 

For  instance,  in  speaking  of  “three  score  and  eight”  sheep,  we  use 
tiventy  as  base;  and  in  speaking  of  “five  gross  three  dozen  and  seven” 
buttons,  we  use  twelve  as  base. 


Notation  is  the  art  of  representing  numbers  by  means  of 
symbols,  or  figures. 

Various  systems  of  notation  have  been  used  by  different  nations, 
but,  owing  to  its  great  superiority,  the  only  one  in  general  use 
now  is  the  Arabic.* 

The  ten  figures  of  this  system,  namely,  0,1,  2,  3,  4,  5,  6, 
7,  8 ,  9  ,f  are  called  the  digits  (Latin,  digitus ,  a  finger). 

By  means  of  the  ten  digits  any  number  whatever  can  be  repre¬ 
sented,  the  need  of  fresh  symbols  for  large  numbers  being  avoided 
by  making  the  value  of  any  digit  depend  upon  its  position  as  well 
as  upon  its  shape. 

For  instance,  the  figure  3,  by  reason  of  its  shape  always  represents  three 
units  of  some  kind  or  other,  and,  if  it  stand  alone,  these  units  are  single; 
but,  if  another  figure  stand  to  the  right  of  it,  it  no  longer  represents  three 
ones ,  but  three  sets  of  ten;  and  so  on. 

Thus,  the  value  of  any  figure  is  increased  tenfold  by  moving  it 
one  place  towards  the  left. 


*  It  acquired  the  name  “Arabic”  from  having  been  introduced  into  Europe  by  the 
Moors  when  they  conquered  Spain ;  but  the  knowledge  of  it  did  not  begin  to  spread  in 
Europe  till  the  12th  century,  and  it  was  not  in  general  use  till  much  later.  The  system 
had  its  origin  in  India. 

f  These  symbols  were  in  use  in  India  at  least  300  B.C.  It  has  been  conjectured  that 
they  originated  in  an  arrangement  of  as  many  straight  strokes  as  each  symbol  represents 
units,  thus— 
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The  value  which  any  figure  bears  by  reason  of  its  shape  is  called 
its  intrinsic ,  or  digit  value. 

The  value  which  it  gains  by  position  is  called  its  local  value 
(Latin,  locus ,  place). 

Any  number  might  be  used  as  base  in  a  system  of  notation 
embodying  this  principle  of  local  value. 

Thus,  for  instance,  just  as  in  the  decimal  system,  with  ten  as  base, 
342  represents  3  sets  of  ten  times  ten,  4  sets  of  ten,  and  2  single ,  objects;  so, 
with  six  as  base,  342  would  represent  3  sets  of  six  times  six,  4  sets  of  six, 
and  2  single,  objects. 

The  number  of  digits  employed  in  any  such  system  would  be 
the  same  as  the  number  chosen  as  base. 

Thus,  if  six  were  base,  the  only  digits  used  would  be  0 ,  1 , 2 ,  3 ,  4 ,  5  ; 
for  six  would  then  be  represented  by  the  figures  10,  seven  by  11;  and  so  on. 

The  figure  0,  (called  nought ,  cipher ,  or  zero,*)  has  no  intrinsic 
value,  but  is  used  to  fill  up  a  vacant  place,  and  thus  give  local  value 
to  another  digit. 

The  figure  1  is  often  called  unity. 

It  is  the  principle  of  local  value  that  constitutes  the  great 
superiority  of  the  Arabic  over  other  systems  of  notation. 

In  the  Roman  system,  which  was  in  general  use  in  Europe  before  the 
introduction  of  the  Arabic,  the  symbols  are  the  letters  I,  V,  X,  L,  C, 
D,  M,  representing  1,  5,  10,  50,  100,  500,  1000  respectively,  a  line 
placed  over  a  letter  increasing  its  value  a  thousandfold.  Thus,  Y  repre¬ 
sents  5000,  X,  10000.  The  symbols  Iq,  Iqq,  CIq,  CCTqj,  were  also 
used  for  500,  5000,  1000,  10000  respectively. 

The  Roman  symbols  have  no  local  value.  Thus,  X  always  represents 
ten  ones  whatever  its  position,  and  XX  means  ten  and  ten,  or  twenty. 

The  symbols  are  arranged  as  a  rule  in  order  of  value,  the  greater  to  the 
left,  and  their  separate  values  are  added  together;  thus  CCLXXXVI 
represents  286.  But  in  order  to  avoid  to  some  extent  repeated  use  of  the 
same  symbol,  a  symbol  of  less  value  sometimes  stands  to  the  left  of  one  of 
greater  value,  in  which  case  its  value  is  subtracted  from  that  of  the  greater; 
thus  IY  means  one  less  than  five,  or  4 ;  XL  means  ten  less  than  fifty,  or 
40 ;  and  so  on. 

Even  as  a  means  of  merely  representing  a  number  the  Roman  system, 
as  compared  with  the  Arabic,  is  very  clumsy.  Thus,  for  instance,  the 
number  MDCCCXCIII,  or  1893,  requires  ten  symbols  instead  of  four. 
Moreover,  owing  to  the  absence  of  local  value  it  is  useless  for  the  operations 
of  arithmetic;  these  were  performed  mechanically,  either  by  means  of 
pebblesf  or  counters,  or  by  help  of  an  instrument  called  the  abacus. 


*  “Cipher”  and  “zero”  are  both  derived  from  the  same  Arabic  word,  signifying  vacant. 
t  Whence  the  word  “calculation,”  from  the  Latin  calculus,  a  pebble. 
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NUMERATION. 

Thread,  or  write  in  words,  a  number  expressed  in  figures. 

If  the  number  consists  of  not  more  than  four  figures  we  take 
vaSe  ^  S6Parately  menti°n  b0th  ite  intrinsifand’  Sfi! 

For  instance,  1372  represents 

two  single ,  v 

seven  sets  of  ten ,  / 

three  sets  of  ten  tens ,  or  a  hundred  (  objects, 
and  one  set  of  ten  hundreds ,  or  a  thousand ,  ) 

which  we  express  shortly,  thus : 

One  thousand,  three  hundred  and  seven-ty-two. 

Again,  3  5  0  2  7  8  6  represents 
six  ones , 
eight  tens, 
seven  hundreds, 
two  thousands, 
no  ten-thousands, 
five  hundred-thousands, 
and  three  millions , 

eig^!sTx"!:°n’  five-hun<ired-and-two  thousand,  seven  hundreds 

ing«S,&ca  ^  nUmber  We  gr°Up  ‘°gether  aI1  «>e  digits  represent- 


or  units  of  the  1st  order. 

2nd  „ 
3rd  „ 
4th  „ 
5th  „ 
6th  „ 
7th  „ 


In  order  to  facilitate  the  reading  of  large  numbers  commas  mav 
be  1"s®rte^  afte^  3rd,  6th,  and  12th  figures,  counting  from  right 
thousands"  aJd  ^  M  and  ^  commas  are 

mUHon^  •  and  1  h  i  U  T  the  second  and  third  C(mm*s 
mions,  and  we  read  each  group  separately  as  a  distinct 

number,  adding  the  local  value  of  the  group. 

For  instance,  the  number  57360942. 

Inserting  commas  between  the  9  and  0,  and 
57  and  860  ilLi:  ^  ”e  57,360,942 

Hence  this  number  is  expressed  in  words  thus : 

nine-hundred-a™d-forty-two'hUn^re<^”and"S*Xty  t^ow>an<^i 
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Again,  to  read  the  number  38764003201435. 

Inserting  commas  between  the  4 
and  1,  the  2  and  3,  and  the  7  and  8, 
and  remembering  that  a  billion  is  a 
million  millions,  we  see  that  there 
are  38  billions,  764003  millions,  and 
201  thousands. 

Hence  we  read  this  number  thus : 

Thirty -eight  billion,  seven -hundred -and -sixty- four -thousand- 
and- three  million,  two -hundred -and -one  thousand,  four-hundred- 
and-thirty-five. 


% 

1 


38,764003,201,435 


To  write  in  figures  a  number  expressed  in  ivords. 


The  places  of  the  units*  tens ,  hundreds ,  &c.,  may  at  first  be 
indicated  by  little  dashes  and  the  commas  inserted  as  before. 

For  instance,  to  write  in  figures  the  number  Forty-one  millions,  thirty- 
jive  thousand  and  three. 


First  arrange  the  commas,  thus : — 

Next  write  the  millions,  41,  to  the  left  ^ 
of  the  left-hand  comma ; 

then  the  thousands,  35,  to  the  left  of  the  - 
right-hand  comma; 

then  the  3  in  the  units  place,  thus : — 

Finally,  fill  up  the  vacant  places  with 
ciphers ,  thus: — 


>  > 


41, -35, --3 


41,035,003. 


Note. — It  should  be  remembered  that  seven  digits  are  needed  to  repre¬ 
sent  a  million,  thirteen  to  represent  a  billion.  Also,  that  the  greatest 
number  consisting  of  two  digits  is  99,  and  the  least  is  10;  the  greatest 
number  of  three  digits  is  999,  and  the  least  is  100;  and  so  on. 

Numbers  taken  in  their  natural  order  are  called  consecutive. 

For  instance,  17,  18,  19,  are  consecutive  numbers. 

Note  on  the  origin  of  the  Roman  symbols. — Those  denoting  the  smaller 
numbers  are  of  very  great  antiquity,  being  derived  from  the  hieroglyphics, 
or  picture-writing,  of  the  ancient  Egyptians.  Thus  the  symbols  I,  II, 
III,  IIII  had  their  origin  in  rough  sketches  of  one,  two,  three,  four 

fingers',  V,  of  an  entire  hand  \/  ;  X,  of  two  V’s  or  hands.  The  sym¬ 
bols  for  the  higher  numbers,  e.g.  C,  M,  are  of  much  later  origin,  being 
the  initials  of  the  Latin  names  for  the  numbers  they  represent,  and  L  was 
originally  half  of  the  letter  C. 


*  When  used  in  connection  with  abstract  numbers  the  word  “units”  implies  units  of 
the  1st  order ,  i.e.  ones. 
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ADDITION* 


II.  THE  SIMPLE  RULES. 

The  four  fundamental  operations  of  arithmetic — Addition, 
Subtraction,  Multiplication,  and  Division— are  called  simple  when 
the  numbers  dealt  with  are  abstract  numbers.* 

Addition. 

Addition  is  the  operation  of  finding  a  number  which  shall 

contain  as  many  units  as  there  are  in  two,  or  more,  given  numbers 

together. 

The  result  is  called  the  sum,  the  total ,  or  the  amount. 

The  sign  of  Addition  is  +,  and  is  read  “plus” 

For  instance,  3  +  5  is  read  “  Three  plus  five.” 

In  primitive  times  the  sum  of  numbers  would  be  found  by 
actual  counting ;  each  unit  in  each  number  would  be  represented 
perhaps  by  a  pebble,  and  the  whole  heap  so  formed  would  then 
be  counted. 

The  use  of  the  Arabic  system  of  notation  enables  us  to  obtain 
a  sum  much  more  rapidly.  We  commit  to  memory  the  Addition 
Table  (i.e.  the  sum  of  every  pair  of  the  digits)  and  use  its  results 
in  the  addition  of  larger  numbers.  In  so  doing  we  employ  the 
following  fundamental  truth,  or  axiom : — 

The  sum  of  numbers  is  the  same  as  that  of  all  their  parts  taken  in 
any  order. 

Hence,  regarding  each  of  the  numbers  to  be  added  as  consisting 
of  the  separate  parts,  units,  tens ,  hundreds ,  &c.;  we  first  collect 
together  all  the  units,  then  all  the  tens ,  and  so  on. 

If  the  resulting  number  of  units  exceeds  nine,  we  remove  any 
complete  sets  of  ten  at  once  and  “carry”  such  sets  forward  to  be 
counted  in  with  the  other  tens ;  and  so  on. 

Note. — For  convenience  it  is  usual  to  arrange  the  numbers  to  be  added 
in  a  vertical  column,  so  that  all  the  units  are  in  one  straight  line,  all  the 
tens  in  another;  and  so  on.  It  is  well,  however,  to  practise  adding  small 
numbers  across. 

To  test  the  result  of  Addition. 

Add  the  numbers  in  the  reverse  order,  i.e.  from  top  to  bottom, 
instead  of  from  bottom  to  top;  or,  in  the  case  of  “cross”  addition, 
from  right  to  left,  instead  of  from  left  to  right. 


*  Or  when  they  refer  to  “  simple”  quantities.  See  p.  24. 


SUBTRACTION. 
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Subtraction. 

Subtraction  is  the  operation  of  finding  how  many  units 

remain  when  from  a  given  number  a  smaller  number  is  taken 

away. 

The  result  is  called  the  difference,  or  the  remainder. 

The  sign  of  Subtraction  is  — ,  and  is  read  “minus” 

For  instance,  7  —  3  is  read  “Seven  minus  three.” 

It  follows  from  the  definition  that  the  remainder,  if  added  to 
the  smaller  number,  will  make  up  the  larger  number;  hence 
Subtraction  is  the  undoing  of  the  Addition  of  two  numbers;  i.e. 
in  Subtraction  we  have  the  sum  of  two  numbers  given ;  we  have  also 
one  of  those  numbers  given ;  and  we  are  required  to  find  the  other. 
Hence  the  Addition  Table  is  available  for  Subtraction. 

For  instance,  as  8  +  7  is  15;  conversely,  15  —  7  is  8,  and  15  --  8  is  7. 

The  method  used  in  the  subtraction  of  large  numbers  corre¬ 
sponds  to  that  used  in  addition;  we  take  the  units,  tens ,  &c.,  of  the 
smaller  number  from  the  units,  tens,  &c.,  respectively,  of  the  greater. 
But,  as  some  digit  of  the  smaller  number  may  be  greater  than  the 
corresponding  digit  of  the  larger  number,  it  is  often  necessary  to 
rearrange  the  larger  number. 

(i.)  For  instance,  in  subtracting  35  from  81,  5  units  cannot  be  taken  away 
from  1  unit,  but  we  can  rearrange  the  greater  number  by  changing  one 
ten  into  units;  thus,  instead  of  regarding  the  number  as  8  tens  and 


1  unit ,  we  may  regard  it  as  7  tens  and  11  units. 

Now,  taking  5  units  from  11  units,  there  remain  6  units,  7  11 
and  taking  3  tens  from  7  tens  there  remain  4  tens ;  H  X 

thus  the  required  difference  is  46.  3  5 

The  written  work  then  might  be  arranged  thus,  4  6 

the  figures  8,1,  being  cancelled  and  replaced  by  7  and  11.  - - 


(ii.)  In  practice,  however,  we  change  a  ten  into  units  mentally,  and  remember 
when  we  reach  the  tens  column,  that  we  must  decrease 
the  8  tens  by  this  1  ten  as  well  as  by  the  3  tens. 

But  to  take  1  and  3  in  succession  from  8  is  equivalent 
to  taking  4  from  8  in  one  operation. 

We  therefore  “carry  1”  which  we  add  to  the  3  and 
then  take  4  from  8. 

Note. — If  a  cipher  occur  in  the  greater  number,  the  mental  “  rearrange¬ 
ment  ”  required  may  be  more  complex.  For  instance,  in  taking  267  from 
305,  as  there  are  no  tens  in  305,  we  first  change  1  hundred  into  10  tens , 
and  then,  as  before,  change  one  of  these  tens  into  units. 

The  method  (ii.)  is  based  on  the  following  axiom: — 

To  take  several  numbers  in  succession  from  a  given  number  is  equiva¬ 
lent  to  taking  their  sum  from  that  given  number . 


81 

35 

46 


8 


SUBTRACTION, 


It  follows  from  the  foregoing  axioms  that  the  order  in  which 
a  succession  of  additions  and  subtractions  is  performed  does  not 
affect  the  result. 

For  instance,  4  —  3  4-  2  is  correctly  found,  either 
by  first  taking  3  from  4  and  afterwards  adding  2  to  the  result; 
or,  by  first  adding  2  to  4  and  afterwards  subtracting  3  from  the  result. 

Again,  7  —  3  +  8  —  5  +  12  —  9  would  involve  five  operations  if  each 
addition  and  subtraction  were  performed  separately  in  the  order  given. 

But  as  7  —  3  +  8-  5+12  —  9  is  equivalent  to  7  +  8  +  12  -  3  —  5  —  9, 
and  as  to  subtract  3,  5,  and  9  in  succession  is  equivalent  to  subtracting 
their  sum  in  one  operation,  the  result  can  be  obtained  in  three  steps;  thus: — 
the  sum  of  7,  8  and  12  is  27; 
the  sum  of  3,  5  and  9  is  17; 
and  27  -  17  =  10. 

Also,  in  the  question — Find  the  value  of  7  —  13  +  23  -  41  —  19  +  64, 
the  operations  cannot  be  performed  in  the  order  given. 

We  proceed  thus: 

7  -  13  +  23  -  41  -  19  +  64  =  7  +  23  +  64  -  13  -  41  -  19 
=  94-73 
=  21  Ans. 

It  is  useful  to  be  able  to  add  several  numbers  together  and 
subtract  their  sum  from  another  number  in  one  operation. 

Example.— Take  the  sum  of  479,  1684,  592,  and  2348  from  8126. 

Mental  Work. 

(Only  the  figures  in  thick  type  are  written  down.) 

1st  Step . 

Beginning  at  the  bottom  of  the  units  column, 
we  say  (or,  think) 

10,  14,  23  from  26  (changing  two  tens  to  units) 
leaves  3. 

2nd  step. 

Carry  2 ; 

6,  15,  23,  30  from  32  (changing  three  hundreds 
to  tens)  leaves  2. 

3rd  step. 

Carry  3 ; 

6,  11,  17,  21  from  21  (changing  two  thousands 
to  hundreds)  leaves  0- 

4th  step. 

Carry  2 ; 

4,  5  from  8,  leaves  3. 


Written  Work. 

8126 
479  ^ 
1684  ! 

592  f 
2348  J 

3023  Ans. 


To  test  the  result  of  Subtraction. 

Add  the  result  to  the  smaller  number;  this  should  give  the 
larger. 


MULTIPLICATION. 
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Multiplication. 

Multiplication  is  the  operation  of  finding  the  sum  which 
results  when  a  given  number  is  repeated  as  many  times  as  there 

are  units  in  another  number. 

For  instance,  to  multiply  23  by  4  is  to  find  what  23  repeated  four  times 
amounts  to;  i.e.  23  multiplied  by  4  =  23  +  23  +■  23  +•  23  =  92. 

The  number  to  be  multiplied  is  called  the  multiplicand;  the 
number  by  which  it  is  to  be  multiplied  is  called  the  multiplier; 
the  result  is  called  the  product. 

For  instance,  in  the  example  above, 

23  is  the  multiplicand ,  4  is  the  multiplier ,  and  92  is  the  product. 

The  sign  of  Multiplication  is  x,  and  is  read  “multiplied  by.” 

For  instance,  5  X  3  is  read  “Five  multiplied  by  three.” 

It  follows  from  the  definition  of  Multiplication  that  any  product 
might  be  obtained  by  Addition. 

For  instance,  467  X  93  might  (at  great  expense  of  time  and  labour)  be 
found  by  setting  down  467  ninety -three  times  and  then  adding  these 
ninety -three  numbers  together. 

This  we  avoid  by  committing  to  memory  the  Multiplication  Table* 
{i.e.  the  product  of  every  pair  of  the  digits),  and  using  its  results 
in  the  multiplication  of  larger  numbers.  In  so  doing  we  employ 
the  following  principles : — 

(I.)t  The  product  is  the  same ,  whether  we  multiply  the  first  of  two 
numbers  by  the  second ,  or  the  second  by  the  first. 

For  instance,  to  show  that  4  multiplied  by  3  is  equi valent  to  3  multi¬ 
plied  by  4. 

We  know,  from  the  definition  of  Multiplication,  that 
4x3—4  +  4  +  4 

= l+l+l+l+l+l+l+l+l+l+l+l 
=1+1+1  +1+1+1  +1+1+1  +1+1+1 

=  3  +  3  +  3  +  3 

=  3x4. 

Or  thus: — 

Take  12  counters  and  arrange  them  as  in  the  *  *  *  * 

accompanying  diagram;  then  the  total  num-  *  *  *  * 

ber  of  counters  is  the  same  whether  we  regard  *  *  *  * 

them  as  three  rows  of  four, 

or  as  four  columns  of  three,  i.e.  4  X  3  =  3  x  4. 


*  It  is  usual  to  learn  the  Multiplication  Table  beyond  9  times  9,  as  far  as  12  times  12, 
and  it  is  well  to  gradually  learn  it  a  little  further  still. 

t  Sometimes  referred  to  as  the  Commutative  Law. 
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MULTIPLICATION, 


(II.)  The  product  of  two  numbers  is  the  same  as  the  sum  of  the 
products  obtained  by  multiplying  one  of  them  by  each  of  the 
parts  of  the  other  number. 

For  instance,  considering  5  as  made  up  of  the  parts  2  and  3,  we  know 
by  the  definition  of  multiplication,  that 

4  multiplied  6y5  =  4  +  4  +  4  +  4  +  4 

=4+4  +4+4+4 

=  4  multiplied  by  2  +  4  multiplied  by  3. 

Or  thus: — 

Take  20  counters  and  arrange  as  *  * 

in  the  accompanying  diagram;  then  *  *  *  *  * 

the  total  number  of  counters  is  the  *  *  *  *  * 

same  whether  we  regard  them  *  *  *  *  * 

as  five  columns  of  four, 

or  as  two  columns  of  four,  together  with  three  more  columns  of  four, 
i.e .,  4  x  5  =  4  x  2  plus  4x3. 

Note. — It  is  evident,  from  the  same  diagram,  that,  conversely, 

4x5  minus  4  x  3  =  4  X  2. 


If  the  product  of  two  numbers  be  multiplied  by  a  third  number 
the  result  is  called  the  continued  product  of  the  three  numbers; 
and  so  on. 

Numbers  multiplied  together  are  called  factors  of  their  pro¬ 
duct. 

For  instance,  the  continued  product  of  2,  3,  and  5  is  30; 
and  2,  3,  and  5  are  factors  of  30. 

(in.)  The  order  in  which  the  factors  are  multiplied  together  does  not 
affect  the  result. 

For  instance,  2x3x5  =  5x3x2  =  3x5x2. 

y 

(IY.)  To  multiply  in  succession  by  the  factor's  is  equivalent  to  multi- 
pltjing  by  their  product. 

For  instance,  7x2x3  =  7x6. 


To  multiply  a  number  by  io. 

Affix  one  cipher  to  the  right  of  the  figure  in  the  units  place. 

Thus  each  figure  is  moved  one  place  towards  the  left ,  and  is  conse¬ 
quently  increased  tenfold.  Hence,  by  (II.),  the  number  itself  is 
multiplied  by  10. 

Similarly,  to  multiply  by  ioo,  iooo,  &c. 

Affix  two ,  three ,  &c.,  ciphers. 


MULTIPLICATION. 
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We  will  now  illustrate  the  application  of  the  foregoing  prin¬ 
ciples  : — 

Example. — Multiply  243  by  75,  and  explain  the  process. 

Regarding  75  as  made  up  of  the  parts  5  and  70,  we  know,  by  (II.),  that 
we  multiply  243  by  75  if  we 

(i.)  multiply  243  by  5, 

(ii.)  then  multiply  243  by  70, 

(iii.)  and  add  the  results. 

(i.)  Now  243  is  multiplied  by  5  if  each  of  its  parts  be  multiplied  by  5. 
Hence,  regarding  243  as  made  up  of  2  hundreds ,  4  tens ,  and  3  units, 
we  first  multiply  the  3  units  by  5,  carrying  forward  any  complete  sets  of 
ten  that  result,  and  set  down  the  remaining  units  in  the  units  place;  we 
next  multiply  the  4  tens  by  5,  adding  in  the  “carried  ”  tens;  &c. 

Here  each  small  product  is  known  from  the  Multiplication  Table. 

We  thus  obtain  1215  as  the  product  of  243  and  5. 


(ii.)  Again,  we  know  by  (IV.),  that  we  multiply  243  by  70,  if  we  multiply 
in  succession  by  7  and  10,  the  factors  of  70. 

Hence  multiplying  243  by  7  (in  the  same  way  as  we  before  multiplied 
by  5),  we  obtain  the  product  1701; 


And  we  multiply  1701  by  10  if  we  affix  a  cipher. 
Thus  we  obtain  17010  as  the  product  of  243  and  70. 

(iii.)  Finally,  adding  1215  to  17010  we  obtain 
18225  as  the  complete  product. 

In  practice  the  cipher  due  to  multiplication  by 
10  is  omitted ,  and  its  place  in  the  second  line  is 
left  vacant ,  the  written  work  being  arranged  thus: 


243 

73 

1215 

1701 

18225 


Note.— If  we  multiply  243  by  705,  two  places  in  the  second  line,  due  to 
multiplication  by  100,  must  be  left  vacant;  and  so  on. 

Hence,  each  line  of  multiplication  begins  under  the  figure  by  which  we 
multiply . 


Again,  to  multiply  243  by  7500,  we  first  multiply 
243  by  75  as  before,  and  then  affix  two  ciphers 
to  the  final  result,  i.e.  multiply  the  final  result 
by  100;  thus: 


243 

7500 

1215 

1701 

1822500 


In  the  above  example  we  multiplied,  as  is  usual, 
by  the  units  figure  first.  We  might  equally  well 
have  multiplied  by  the  units  figure  last. 

For  instance,  the  work  of  4731  x  524  might 
stand  thus : 


4731 

524 

23655 

9462 

18924 


2479044 
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MULTIPLICATION. 


Multiplication  by  one  figure  may  be  combined  with  Addition, 
or  Subtraction,  in  one  operation. 

For  instance,  Multiply  473  by  8,  and  subtract  the  result  from  3951. 


Mental  Work. 

8  times  3  is  24;  24  from  31  leaves  7. 

Carry  3. . * . *.  * 

8  times  7  is  56;  56  and  3  is  59;  59  from  65  leaves  6. 

Carry  6.- . ^  „  . 

8  times  4  is  32;  32  and  6  is  38;  38  from  39  leaves  1. 


Written  Work. 

3951 
473  x  8 

167  Am. 


The  product  of  two  equal  factors  is  called  the  square  (or  second 
power)  of  one  of  those  factors. 

For  instance,  7  X  7,  or  49,  is  the  square  of  7. 

The  continued  product  of  three  equal  factors  is  called  the  cube 
(or  third  power)  of  one  of  those  factors. 

For  instance,  5  X  5  x  5,  or  125,  is  the  cube  of  5. 

The  continued  products  of  four,  five,  &c.,  etfual  factors  are  called 
the  fourth,  fifth,  &c.,  powers  of  one  of  those  factors  respectively. 

For  instance,  3  X  3  X  3  X  3,  or  81,  is  the  fourth  povier  of  3. 

A  power  of  a  number  may  be  indicated  by  a  small  figure  placed 
above  the  number,  and  called  the  index  of  the  power. 

For  instance,  7'J  means  7  x  7,  or  the  square  of  7, 
and  105  means  10  x  10  x  10  x  10  x  10,  or  the  fifth  power  of  10. 


To  test  the  result  of  Multiplication. 

Divide  the  product  by  one  of  the  factors;  then  there  should 
be  no  remainder,  and  the  quotient  obtained  should  be  the  other 
factor. 

Or,  apply  the  test  known  as  casting  out  the  nines. 

In  this  test  we  first  find  the  remainders  when  the  sum  of  the 
figures  in  each  of  the  factors  is  divided  by  9;  we  then  multiply 
these  remainders  together,  and  divide  their  product  by  9  in  order 
to  obtain  the  remainder  (R).  We  next  find  the  remainder  when 
the  sum  of  the  figures  in  the  product  is  divided  by  9 ;  this  should 
be  the  same  as  the  previous  remainder  (R). 

For  instance,  to  show  that  5642  x  347  =  1957774. 

First, 

5  +  6  +  4  +2  divided  by  9  gives  rem^  8  j  and  40  9  give5  remr  4  (K). 

and  3  +  4  +  7  ,,  9  „  5) 

Also, 

l_l_9  +  5_t-7  +  7  +  7  +  4  divided  by  9  gives  remr  4,  which  agrees  with  (R). 


DIVISION. 
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Division. 

Division  is  the  operation  of  finding  how  many  times  one 

number  is  contained  in  another.  ~  — - 


The  sign  of  division  is  -f,  and  is  read  “divided  by” 

For  instance,  15  -j-  3  is  read  “  Fifteen  divided  by  three.” 

The  number  to  be  divided  is  called  the  dividend; 

the  number  by  which  it  is  to  be  divided  is  called  the  divisor; 

the  result  is  called  the  quotient. 

For  instance,  in  the  example  above, 

15  is  the  dividend ,  and  3  is  the  divisor. 

Also,  as  to  divide  15  by  3  is  to  find  how  many  threes  there  are  in  15 
and  as  we  know  from  the  Multiplication  Table  that  5  threes  make  15  ’ 
the  quotient  is  5.  ’ 

Thus  Division  is  the  undoing  of  Multiplication;  i.e.  when  the 

product  of  two  factors  is  given,  and  one  of  those  factors  is  also  given 
Division  is  the  operation  of  finding  the  other  factor.  * 

Hence  the  Multiplication  Table  supplies  results  in  Division. 

For  instance,  as  7  X  8  is  56;  conversely  56 -h  8  gives  quotient  7 
and  56  ^  7  gives  quotient  8. 


The  quotient ,  (i.e.  the  number  of  times  the  divisor  is  contained  in 
the  dividend,)  might  always  be  obtained  by  subtracting  the  divisor 
from  the  dividend  as  often  as  possible,  and  then  counting  the 
number  of  such  subtractions. 


For  instance,  if  we  take  6  from  19,  then  6  from  the 
remainder,  and  so  on,  we  find  that  after  three  subtractions 
have  been  performed  the  remainder  is  1,  from  which 
we  cannot  again  take  6. 

Thus  19  -T-  6  gives  quotient  3  and  remainder  1. 


19 

6. .  .1st 

13 

6. .  .2nd 

7 

6.. . 3rd 


But  we  know,  that  to  subtract  6  three  times  in  sue-  1 

cession  is  equivalent  to  subtracting  6  +  6  +  6,  or  18,  in 
one  operation;  and  as  we  know  from  the  Multiplication  19 
table  that  three  times  6  is  less,  and  four  times  6  is  18... 3  sixes. 

greater  than  19,  we  can  judge  beforehand  how  many  ~T 

«xes  to  subtract,  and  so  by  help  of  the  Multiplication 
table  obtain  the  result  much  more  concisely  thus: 


*  We  shall  see  in  Chapter  XVIII.  that  this 
final  remainder  occurs. 


view  also  applies  to  a  division  in  which  a 
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DIVISION. 


A  division  is  called  exact  when  no  final  remainder  occurs. 

In  this  case,  as  we  have  already  seen,  the  divisor  and  quotient 
are  the  factors  whose  product  is  the  dividend;  i.e.  in  exact  division, 

Divisor  x  Quotient  =  Dividend .  (i) 

And,  as  we  know,  from  (I.),  that  in  Multiplication  the  factors 
are  interchangeable,  it  follows  that  in  Division  the  divisor  and 
quotient  are  interchangeable. 

Hence,  as  Dividend  -+  Divisor  =  Quotient, 
so  also  Dividend -h  Quotient  =  Divisor. 

Thus  Division  may  be  regarded  as  the  operation  of  finding  either 

the  number  of  times  one  given  number  is  contained  in  another, 
or  the  number  which  is  contained  a  given  number  of  times  in  another. 

A  division  is  called  inexact  when  there  is  a  final  remainder. 
Hence,  in  inexact  division, 

Divisor  x  Quotient  +  Remainder  =  Dividend... (ii) 

For  instance,  in  the  question  The  divisor  is  6,  the  quotient  3,  and  the 
remainder  1,  find  the  dividend;  the  required  dividend  =  6x3  +  1  =  19. 


We  will  now  illustrate  the  method  known  as  “Long” Division: 
Example. — Divide  18096  by  23,  and  explain  the  process. 

It  is  evident  that  23  is  contained  less  than  1000  times  and  more  than 
100  times  in  18,096;  the  highest  figure  in  the  quotient  will  therefore 
represent  hundreds;  we  find  this  figure  first. 


1st  step. 

We  find  on  trial  that  7  times  23  is  less, 
but  8  times  23  is  greater  than  180; 
i.e.  23  is  contained  more  than  700  times, 
and  less  than  800  times,  in  18096. 

Thus  the  hundreds  figure  in  the  quotient  is  7. 

Subtracting  700  times  23  from  18096, 
we  obtain  the  remainder  1996. 


23)18096 

16100 

1996 

1840 

156 

138 

18 


We  now  proceed  to  find  the  next 
figure  in  the  quotient,  namely,  that  which  represents  tens. 


2nd  step. 

We  find  on  trial  that  8  times  23  is  less,  but  9  times  23  is  greater  than  199; 
i.e.  23  is  contained  more  than  80  times,  and  less  than  90  times,  in  1996. 
Thus  the  tens  figure  in  the  quotient  is  8. 

Subtracting  80  times  23  from  1996,  we  obtain  the  remainder  156. 

3rd  step. 

As  23  is  contained  less  than  7  times,  and  more  than  6  times  in  156, 
the  units  figure  in  tfie  quotient  is  6. 

Subtracting  6  times  23  from  156,  we  obtain  the  final  remainder  18. 


DIVISION. 
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We  have  now  subtracted 


first  700  times  23, 
then  80  times  23, 
and  then  6  times  23, 


which  we  know  is  equivalent  to  subtracting  23  successively  786  times 
from  18096.  Also  18  remains,  from  which  we  cannot  again  take  23. 

Hence  the  quotient  is  786  and  the  final 
remainder  is  18. 


In  practice  the  written  work  stands  thus- 
the  ciphers  at  the  end  of  the  successive 
products  being  omitted  and  their  places 
being  left  vacant .  Also  the  figures  of  the 
dividend  are  brought  down  one  by  one ,  as 
required . 


23)18096(786 

161 

199 

184 


156 

138 
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Abridged  method  of  working  Long  Division.* 

This  consists  in  subtracting  each  figure  of  the  various  products 
as  soon  as  it  is  obtained  and  writing  down  the  differences  only . 

For  instance,  the  above  example  by  this  method  is  worked  thus : 

Mental  Work. 

(Only  the  figures  in  thick  type  are  written  down.) 

1st  step. 

7  times  3  is  21;  21  from  30  leaves  9. 

Carry  3. . 

7  times  2  is  14;  14  and  3  is  17;  17  from  18  leaves  1.  Written  Worh 


2nd  step.  Bring  down  9. 

8  times  3  is  24;  24  from  29  leaves  5.  ^3  )  1 8096  (  786 

Carry  2. . .  199 


8  times  2  is  16;  16  and  2  is  18;  18  from  19  leaves  1,  156 

3rd  step.  Bring  down  6.  \  g 

6  times  3  is  18;  18  from  26  leaves  8. 

Carry  2. . 

6  times  2  is  12;  12  and  2  is  14;  14  from  15  leaves  1. 

Note. — The  advantages  claimed  for  this  method  are  that  it  saves  time 
and  is  very  compact  in  appearance.  On  the  other  hand,  the  greater  com¬ 
plexity  of  the  mental  process  increases  the  liability  to  err,  and  errors  if 
made  are  also  less  easy  to  detect.  Moreover  when  the  same  figure  occurs 
more  than  once  in  the  quotient,  the  labour  of  multiplying  the  divisor  by 
that  figure  has  to  be  repeated. 


When  the  divisor  is  not  greater  than  1 2,  the  whole  of  the  work 
is  always  performed  mentally,  and  the  figures  of  the  quotient  are 
written  in  succession  below  the  corresponding  figures  of  the  divi¬ 
dend;  this  is  called  “Short”  Division. 


Sometimes  called  the  Italian,  or  Continental,  method. 
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DIVISION. 


Division  by  Factors. 


It  follows  conversely  from  (IV.)  that  to  divide  in  succession 
by  the  factors  is  equivalent  to  dividing  by  their  product. 

Hence,  whenever  the  divisor  is  known  to  be  the  product  of 
factors  not  greater  than  12,  short  division  can  be  used. 

For  instance,  to  divide  3621  by  24,  i.e.  4x6. 


Dividing  first  by  4  and  then 
by  6,  we  obtain  the  final  quo¬ 
tient  150,  and  the  remainders 
1  and  5. 

We  have  now  to  find  the 
complete  remainder. 


24 


j >  4 1 3621 
(  6 1  905  .1 
150  5 


21  remr. 


When  we  divide  3621  by  4  we  find  how  many  sets  of  four  there  are  in 
3621  units;  namely,  905  fours  and  1  unit  over 

When  we  divide  905  fours  by  6,  we  find  how  many  sets  of  six-fours, 

/oL  andTZr^ove^'r/OUrS’,  ther6  *"  905  f0UrS;  namel*  150 

Thus  the  complete  remainder  is  5  fours  +  1  unit ,  or  21  units. 


Hence,  in  division  by  two  factors,  to  obtain  the  complete 
Multiply  the  second  remainder  by  the  first  divisor  and 
add  the  result  to  the  first  remainder* 


Again,  to  divide  6787  by  3x5x7,  i.e.  by  105. 

1st  step. 

6787  units  contain 

2262  threes  and  1  unit  (  3  6787 

over-  105]  5  [2262... 1  unit  =  l) 

2nd  step.  (  7  1 452... 2  threes  —  6,67  remr. 

ismCSI  S-4 

threes  over. 

3rd  step. 

452  fifteens  contain  64  hundred-and-fives,  and  4  fifteens  over. 

Thus  the  complete  remainder  is  4  fifteens +2  threes +1  unit,  i.e.  67  units. 

Hence,  in  the  case  of  three  factors,  to  obtain  the  final  re- 
mainder:  Multiply  the  third  remainder  by  the  product  of  the  first 
two  divisors,  the  second  remainder  by  the  first  divisor,  and  add  these 
results  to  the  first  remainder. 

Similarly  we  might  proceed  in  the  case  of  four,  or  five,  factors. 


‘  4  reI“r  4  single  counters’ ® 


DIVISION. 
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To  divide  a  number  by  io. 

Cut  off  the  figure  which  stands  in  the  units  place. 

For,  by  so  doing,  each  of  the  remaining  figures  is  moved  me 
place  toward  the  right ,  and  is,  consequently,  decreased  tenfold ;  hence 
these  remaining  figures  give  the  quotient,  and  the  figure  cut  off, 
which  was  originally  in  the  units  place,  is  the  remainder. 

For  instance,  23k4  divided  by  ten  gives  quotient  23,  remainder  4. 

Similarly,  to  divide  by  ioo,  iooo,  &c., 

Cut  off  two,  three ,  &c.,  figures  to  the  right  of  the  number. 

For  instance,  364k27  divided  by  100  gives  quotient  364,  remainder  27. 

Also,  to  divide  by  20,  200,  &c.,  or  by  30,  300,  Ac., 

Cut  off  one,  two,  &c.,  figures,  and  divide  by  2,  3,  &c. 

For  instance,  to  divide  3658  by  70. 

The  remainder  18  results  from  1  ten 
remaining  from  the  division  of  365  tens 
by  7,  together  with  the  8  units  remain¬ 
ing  from  the  previous  division  by  10. 

Again,  to  divide  38821  by  1200. 

The  remainder  421  results  from  4  hun¬ 
dreds  remaining  from  the  division  of 
388  hundreds  by  12,  together  with 
21  units  remaining  from  the  previous 
division  by  100. 

Also,  to  divide  305715  by  19000. 

The  remainder  1715,  results  from 
1  thousand  remaining  from  the  division 
of  304  thousands  by  19,  together  with 
715  units  remaining  from  the  previous 
division  by  1000. 

The  following  principle  is  important : 

(V.)  The  quotient  is  not  altered  by  multiplying,  or  dividing,  both 
dividend  and  divisor*  by  the  same  number. 

For  instance,  the  quotient  of  6 -7- 2  is  the  same  as  that  of  7  times  6-r  7  times  2. 


7v0|_365k8 

5 2...  18  remT. 


1 2k00  388k21 

32... 421  remr. 


19k000)305k715(  16* 
19  “ 

115 
114 

1715  remr. 


To  test  the  result  of  Division. 

Multiply  the  divisor  and  quotient  together,  and  add  the  re¬ 
mainder  (if  any)  to  the  result;  this  should  give  the  dividend. 

Or,  subtract  the  remainder  (if  any)  from  the  dividend,  and  then 
cast  out  the  nines  as  in  proving  multiplication. 

(838) 


B 
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SIGNS. 


Use  of  Signs. 


The  sign  of  equality  is  = ,  and  is  read  “  equals.” 

It  should,  of  course,  never  connect  mequal  amounts. 

For  instance,  in  the  question  Multiply  8  by  4  and  add  3  to  the  result , 
many  a  beginner  will  write  8x4  =  32 +  3  =  35;  which  is  absurd. 
He  means ,  and  should  be  careful  to  writey  8  X  4  =  32 ;  32  +  3  =  35. 


The  sign  is  used  for  the  word  “  therefore.” 

A  line*  placed  between  two  numbers  indicates  division. 

Thus,  and  14/2,  are  each  equivalent  to  14  -j-  2. 


The  sign  which  stands  to  the  left  of  a  number  indicates  the  operation 
to  be  performed  with  that  number. 

Thus,  7  —  3  means  that  3  is  to  be  taken  from  7.  It  will  not  do  to 
write  3  —  7. 

Also,  in  8  —  3  +  1,  it  will  not  do  to  add  the  1  to  the  3  and  subtract  the 
result  from  8,  for  this  is  equivalent  to  subtracting  the  1.  (See  p.  8.) 

When  multiplication ,  or  division ,  is  indicated  as  well  as  addition,  or 
subtraction ,  the  multiplication ,  or  division ,  must  be  performed  before 
the  addition ,  or  subtraction. 

Thus,  4x3  +  2  means  that  4  is  to  be  multiplied  by  3  and  2  added  to  the 
result;  not  that  2  is  to  be  added  to  3  and  4  multiplied  by  the  result. 

Similarly,  8  +  12  +  4  means  that  12  is  to  be  divided  by  4  and  the  result 
added  to  8;  not  that  12  is  to  be  added  to  8  and  the  result  divided  by  4. 

Brackets  indicate  that  their  contents  are  to  be  regarded  as  a  whole. 

Thus,  (14  —  3)  X  4  means  11  x  4,  i.e.  44. 

Similarly,  18  +(6  —  4)  means  18  +  2,  i.e.  9. 

When  multiplication  and  division  are  both  indicated  and  no  brackets 
are  used ,  the  operations  must  be  performed  in  wder  from  left  to  right. 
Thus,  30  +  10  x  2  =  3  x  2  =  6.  And  5x8  +  4  =  40 +  4  =10. 

When  no  sign  is  placed  between  a  number  and  a  bucket ,  or  when 
a  dot  is  placed  between  two  numbers ,  multiplication  is  implied. 

Thus,  3(5  —  1)  means  3  X  (5  —  1),  i.e.  3  x  4,  or  12. 

And  (7  -  3)  (9  -  2)  means  (7  -  3)  x  (9  -  2),  i.ert  X  7,  or  28. 

Also,  2.3.4  means  2x3x4. 


If  one  pair  of  brackets  stands  within  another  pair  the  value  of  the 
contents  of  the  inner  pair  should  first  be  found. 

Thus,  4  +  {7  — (8  — 3)}  =  4  +  {7  — 5}  =  4  +  2  =  2. 

A  line  placed  above  (or  below)  numbers  is  equivalent  to  brackets. 

Thus,  7  X  8^5  =  7  X  (8  -  5)  =  7  X  3  =  21. 


T^e  dots  in  the  sign  +  were  probably  intended  to  represent  the  dividend  and  divisor. 
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III.  MISCELLANEOUS  EXAMPLES. 


The  examples  marked  (A)  which  follow  show  how,  in  certain  cases  of 
Multiplication  and  Division,  labour  may  be  saved  by  taking  advantage  of  the 
fact  that  any  number  can  be  multiplied  or  divided  by  10,  100,  1000,  &c.,  at 
sight.  • 

A  (i).  Multiply  3675  by  25. 

As  100  =  25  x  4,  if  we  multiply  3675  by 
100  the  result  will  he  four  times  as  great  as  4  [  367500 

that  required,  which  is  rectified  by  dividing  91875  A  ns. 

this  result  by  4;  thus: —  - - — — “ 

Hence,  to  multiply  by  25,  affix  two  ciphers  and  then  divide  by  4. 


A  (ii).  Multiply  7398  by  125. 

As  1000  =  125  x  8,  if  we  multiply  7398 
by  1000,  the  result  will  be  eight  times  as 
great  as  that  required,  which  is  rectified  by 
dividing  this  result  by  8 ;  thus : — 


8 [7398000 

924750  Am. . 


Hence,  to  multiply  by  125,  affix  three  ciphers,  and  then  divide  by  8. 


Similarly  to  multiply  by  625  affix  four  ciphers  and  divide  the  result 
by  16. 


A  (iii).  Divide  47986  by  25. 

We  know  (by  V.,  page  17)  that  47986 
divided  by  25  gives  the  same  quotient  as 
47986  x  4  divided  by  25  x  4  ( i.e .  100). 

Hence,  we  multiply  by  4  and  cut  off  two 
figures,  obtaining  quotient  1919.  The  two 
figures  cut  off,  when  divided  by  4,  give  the 
remr  11. 

Similarly  we  may  deal  with  divisors  125  and  625. 


4  /you 

_ 4 

1919,44 

A  ns.  1919+11  remr  . 


A  (iv).  Multiply  5876  by  11. 

As  11  =  10  +  1,  we  multiply  by  11  if 
we  first  affix  one  cipher  (i.e.  multiply  by 
10),  and  then  add  the  result  to  the  given 
number;  thus: — 

A  (y).  Multiply  8367  by  99. 

As  99  =  100-1,  we  multiply  by  99 

if  we  affix  two  ciphers ,  and  then  subtract 
the  given  number;  thus : 


5876 
58760 
64636  Ans. 


836700 

8367 

828333  Ans. 
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MISCELLANEOUS  EXAMPLES. 


A  (vi).  Multiply  3768  by  996. 

As  996  =  1000-4,  we  multiply  by  996  if 
we  affix  three  ciphers  and  then  subtract  four 
times  the  given  number  from  the  result; 
thus: 


3768000 

15072 

3752928  Am. 


Similarly  we  may  deal  with  such  multipliers  as  9,  98,  999,  &c.,  and  with 
many  multipliers  in  which  the  figure  9  occurs;  for  instance: _ 


A  (vii).  Multiply  8347  by  594. 

As  594  =  600  -  6,  we  multiply  8347  by  600 
and  then  subtract  6  times  8347  from  the 
result;  thus: 

A  (viii).  Divide  387654  by  99. 

If  we  divide  387654  by  100  we  obtain 
quotient  3876  hundreds  and  54  units  over. 
But  in  3876  hundreds  there  are  3876  ninety - 
nines  and  3876  units  besides.  Hence,  we 
now  divide  3876  by  100,  obtaining  38  more 
ninety -nines  and  38  more  units  over.  We 
now  add  the  three  rem™  54,  76,  and  38, 
obtaining  a  total  remr  168,  which  divided  by 
100,  yields  1  more  ninety -nine  and  1  more 
unit.  Hence,  adding  the  three  quotients, 
we  obtain  the  complete  quotient  3915  and 
the  complete  remr  69. 


8347 

600 

5008200 

50082 


4958118  Am. 


3876x54 

38,76 

,38 

1,68 

_ 1 

3915,09 


A  ns.  39 15  +  69  remr. 


Similarly  we  may  deal  with  divisors  999,  9999,  &c. 


The  next  two  examples  illustrate  another  case  in  which  the  work  of 
multiplication  may  be  shortened: — 


B  (i).  Multiply  2341  by  567. 

Observing  that  7  is  a  factor  of  56,  we 
regard  567  as  7  +  560;  i.e.  as  7  +  7  X  80. 

Hence,  if  we  first  multiply  2341  by  7  (i), 
and  then  this  result  by  80  (ii),  the  sum  of  the 
two  results  is  the  req“  product. 


2341 

567 

16387...  (i) 
1310960. ..(ii) 
1327347  Am. 


B  (ii).  Multiply  325146  by  189273  in  three  lines. 


Observing  that  27  is  3  x  9,  and  that  189  is 
27x7,  we  regard  189273  as  3  +  270  +  189000; 
i.e.  as  3  +  3  x  90  +  270  x  700. 

Hence,  if  we  multiply  325146  by  3  (i), 
then  this  result  by  90  (ii),  and  then  the  new 
result  by  700  (iii),  the  sum  of  all  three  results 
is  the  reqd  product. 


325146 
189273 
975438...  (i) 
87789420...  (ii) 
61452594000...  (iii) 
61541358858  Am. 
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The  three  following  are  examples  of  “ unequal ”  Division: — 

C  (i).  Divide  34722  into  two  parts,  one  of  which  shall  be  8  times  as 
great  as  the  other. 

Here  we  divide  by  9,  obtaining  3858  for  the  9  |  34722 
smaller  part.  38  5  8 

Hence,  34722  —  3858  =  30864  is  the  greater.  — 


C  (ii).  Divide  1424  into  7  parts ,  one  of  which  shall  exceed  each  of 
the  others  by  17. 

Here  we  first  subtract  the  given  excess ,  17,  from 
1424,  and  then  divide  the  remainder  into  7  equal  1 7 

parts,  obtaining  201  as  one  of  the  six  equal  parts.  7  |  1407 

Hence,  201  +  17  =  218  is  the  other  part.  201 


C  (iii).  Find,  three  numbers  whose  sum  is  757,  such  that  the  first 
exceeds  the  second  by  12,  and  the  second  exceeds  the  third  by  17. 
It  is  evident  that  the  1st  exceeds  the  3rd  by  12  + 17,  or  29. 

And  the  2nd  exceeds  the  3rd  by  17.  757 

Hence,  if  we  take  29  +  17,  or  46,  from  757,  the  46 

remainder,  711,  is  three  times  the  3rd  number.  3  yfYl 

Thus,  the  required  numbers  are  237,  254,  and  266.  237 


D.  Find  the  average  of  the  numbers  8,  12,  6,  7,  5,  13,  14,  9, 
and  16. 

The  average  (or  mean)  of  two  or  more  given  numbers  is  that  number  which, 

when  repeated  as  many  times  as  there  are  numbers  given,  amounts  to  their 

sum. 

Hence,  to  find  the  average,  we  add  together  all  the  given  numbers  and 
divide  their  sum  by  the  number  of  them'. 

Here,  8  +  12  +  6  +  7  +  5  +  13  +  14  +  9  +  16  =  90, 
and  there  are  nine  numbers. 

the  reqd  average  is  90  +  9,  i.e.  10  Ans. 


E.  If  23  be  added  to  a  certain  number ,  and  the  sum  be  divided  by 
13,  the  double  of  the  quotient ,  decreased  by  22,  is  1000:  find 
the  number. 

In  questions  of  this  kind  where  the  result  of  a  series  of  operations  is  given, 
and  it  is  required  to  find  the  original  number  operated  upon,  we  must  perform 
upon  the  given  result  the  converse  of  each  operation  mentioned ,  and  in  the 

reverse  order. 

Here,  the  given  result  is  1000. 

Hence,  we  first  increase  1000  by  22,  obtaining  1022 ; 
then  divide  1022  by  2,  obtaining  511; 
next  multiply  511  by  13,  obtaining  6643; 
and  finally  subtract  23  from  6643,  obtaining  6620,  the  reqd  number. 
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MISCELLANEOUS  EXAMPLES. 


F.  If  4793  be  multiplied  by  a  certain  number  of  two  digits  the  units' 
figure  in  the  product  is  2,  and  the  tens'  figure  is  5 ;  find  the 
multiplier. 

The  units’  figure  of  the  reqd  multiplier  must  be  4, 
for  this  is  the  only  figure  by  which  3  can  be  multiplied, 
so  as  to  give  a  result  ending  in  2 ;  hence  the  first  line 
of  multiplication  ends  thus  ...  72. 

We  have  now  to  find  a  figure  which,  added  to  7, 
gives  a  sum  which  ends  in  5,  and  this  figure  is  8. 

Hence  the  tens’  figure  in  the  multiplier  must  be  6, 
for  this  is  the  only  figure  by  which  3  can  be  multiplied 
so  as  to  give  a  result  ending  in  8. 
the  reqd  multiplier  is  64. 


4793 

__64 
...  72 
...  8 

...52 


G.  How  many  four-figure  numbers  can  be  represented  by  the  four 
digits  1,  2,  3,  O'? 

There  are  six  numbers  in  which  1  stands  first,  namely, 

1230,  1203,  1320,  1302,  1023,  1032; 
and  there  are  six  numbers  in  which  2,  and  six  in  which  3  stands  first, 
namely,  2301,  2310j  2013)  2031,  2130,  2103, 
and  3012,  3021,  3120,  3102,  3201,  3210. 

But  there  are  no  numbers  in  which  0  stands  first. 

Hence,  there  are  18  different  numbers. 


H.  The  sum  of  two  numbers  is  473 ;  their  difference  is  87 ;  find 
them. 

If  we  take  two  numbers  (say  8  and  5),  and  add  their  difference  (3)  to 
the  smaller  number  (5)  we  obtain  the  greater  (8). 

Hence,  if  we  add  the  difference  to  the  sum  of  two  numbers  we  obtain 
the  double  of  the  greater  number. 

Here,  473  +  87  =  560;  and  560  +  2  =  280,  the  greater  of  the  required 
numbers.  Hence,  280  -  87  =  193,  the  less. 


K.  Find  the  sum  of  14  consecutive  numbers ,  the  least  of  which 

is  173. 

The  numbers  are  173,  174,  175  ,  &c. 

i.e.  173 ,  173  +  1 ,  173  +  2  ,  &c. 

Hence,  the  reqd  sum  is 

173  x  14  +1+2  +  3  +  4  +  5  +  6  +  7+  8  +  9  +  10  +  11  +  12  +  13 
=  2422  +  91 
=  2513  Ans. 


REDUCTION. 
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IV.  REDUCTION. 

Concrete  Quantities. 

We  estimate  the  size  of  a  group  of  concrete  units  which  are 
all  alike  and  separate  (such,  for  instance,  as  sheep  or  shillings)  by 
counting  them. 

This  process  we  extend  to  magnitudes  ( i.e .  things  possessing 
size )  which  are  not  composed  of  separate  units,  but  which  are  all 
in  one  piece,  or  continuous.  We  choose  another  thing  of  the  same 
kind  (as  large  or  as  small  as  we  find  convenient)  which  we  regard 
as  the  unit ,  and  we  then  compare  the  thing  we  wish  to  estimate 
with  this  unit  in  order  to  discover  how  many  such  units  it  would ,  if 
cut  up,  yield.  This  is  called  measuring  it;  and  the  number  of 
such  units  which  the  magnitude  measured  is  found  to  contain  is 
called  its  quantity. 

It  almost  always  happens  that,  whatever  the  size  of  the  unit  of 
measurement  we  choose,  there  remains,  after  we  have  counted  off 
as  many  such  units  as  possible,  a  portion  of  the  thing  we  measure 
too  small  to  yield  another  complete  unit.  This  portion  may,  in 
its  turn,  be  measured  in  terms  of  a  smaller  unit;  and  so  on,  to  any 
degree  of  accuracy  which  (if  the  means  at  our  disposal  permit) 
the  case  requires. 

For  instance,  suppose  we  wish  to  discover  which  of  two  maps  is  the 
longer,  and  suppose  that  they  are  fixed  on  opposite  sides  of  a  room  so 
that  we  cannot  bring  them  together  in  order  to  compare  them.  We 
measure  them  in  terms  of  any  convenient  unit — say  the  length  of  this 
book.  Suppose,  now,  that  after  marking  off  the  length  of  this  book  six 
times  along  the  side  of  each  map  there  remains  a  portion  of  the  length 
of  each  too  small  to  allow  of  this  being  done  a  seventh  time.  Then  the 
question  is,  as  yet,  unsolved,  and  we  proceed  to  measure  these  two  remain¬ 
ing  portions  in  terms  of  some  smaller  unit — say  the  length  of  a  postage- 
stamp.  If  we  find,  on  trial,  that  the  first  of  these  portions  contain  the 
length  of  a  stamp  5  times,  but  not  6  times,  and  that  the  second  portion 
contain  it  4  times,  but  not  5  times,  we  need  proceed  no  further,  as  we 
now  know  that  the  first  of  the  two  maps  is  the  longer,  the  measure  of  its 
length,  expressed  in  terms  of  the  units  selected, 

being  6  book-lengths  +  5  stamp-lengths , 
and  that  of  the  second  6  book-lengths  +  4  stamp-lengths. 

It  should  be  noticed  that  in  neither  case  does  the  measure  express  the 
exact  length  of  the  map,  for  we  neglected,  as  inconsiderable,  the  very  small 
portions  remaining  over  after  the  second  pair  of  measurements. 

The  unit  of  measurement  must  always  be  of  like  kind  with  the 
thing  measured. 

For  instance,  any  solid  substance  can  be  measured  by  weight  [i.e.  by 
discovering  how  many  times  as  heavy  it  is  as  a  fixed  amount  of  some 
particular  substance);  but  we  cannot  measure  time  by  the  pounds  nor  dis¬ 
tance  by  the  gallon . 
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TABLES. 


A  quantity  expressed  in  terms  of  one  unit  only  is  called  a 

simple  quantity. 

For  instance,  the  length  23  feet. 

A  quantity  expressed  in  terms  of  more  than  one  unit  is  called 

a  compound  quantity. 

T  or  instance,  the  length  5  yards ,  2  feet,  7  inches. 

Reduction  is  the  operation  of  changing  the  unit ,  or  units ,  in 
which  the  measure  of  a  quantity  is  expressed. 

The  name  of  the  unit  in  terms  of  which  a  quantity  is  measured 

is  called  its  denomination. 

A  quantity  is  said  to  be  reduced  to  a  higher  or  lower  denomina¬ 
tion  according  as  the  change  is  made  from  a  smaller  to  a  larger 
unit,  or  vice  versa.  ° 

For  instance,  when  we  change  2  feet  into  24  inches,  we  reduce  this  length 
to  a  tower  denomination. 

The  connections  which  exist  between  various  units  are  called 

Tables. 

The  following  are  the  chief  Tables  in  use  in  the  British  Isles  :* 

Money. 

4  farthings  (/.)  =  i  penny  (d,). 

12  pence  =  i  shilling  ( s .). 


Beginners  should  be  practised  in  reducing  small  numbers  of  pence  to 
shillings,  and  of  shillings  to  pounds ,  mentally  until  great  speed  and 
accuracy  is  acquired.  Hence  it  is  well  to  commit  to  memory  the  following 


20  pence  —  Is.  8d. 
30  „  =  2s.  Gd. 

40  „  =  38.  id. 


50  pence  =  4*.  2d. 
60  „  =  55. 

70  „  =  5s.  I0d. 


80  pence  =  6s.  8rf. 
90  „  =  7s.  6d. 

100  „  =  8s.  id. 


The  following  equivalents  are  also  noteworthy 


i  shilling  _  3  fourpences,  4  threepences,  6  twopences,  8  thrce-halfpenccs, 
24  halfpence ,  or  48  farthings. 

1  half-crown  =  5  sixpences ,  10  threepences,  or  30  pence. 

1  pound  =  4  crowns,  8  half-crowns,  10  florins,  40  sixpences,  Go  fourpences, 
80  threepences ,  120  twopences,  480  halfpence,  or  960  farthings. 


*  lor  Tables  of  Foreign  Money  and  the  Metric  System,  see  Part  II. 


MONEY. 
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The  English  coins  now  current  ( i.e .  in  common  use)  are: — 

The  sovereign  (20s.)  and  half-sovereign ,  in  gold. 

The  crown  (5s.),  four -shilling  piece,  half-crown,  )  •  •• 

for  in  (2s.),  shilling,  sixpence ,  and  threepence  \  111 

The  penny,  halfpenny,  and  farthing*  in  copper. 


The  smallest  piece  of  “paper  money”  used  in  England  is  the  five-pound 
note.  In  Scotland  and  Ireland  one-pound  notes  are  current. 

A  sum  of  money  is  still  often  expressed  by  the  name  of  coins  now  no 
longer  used,  namely,  the  guinea  (21s.)  and  the  half-guinea. 

The  letters  £,  s,  d  are  the  initials  of  the  Latin  names  libra,  solidus , 
denarius  respectively.  The  use  of  the  word  pound  is  due  to  the  primitive 
custom  of  weighing ,  not  coining,  money.  A  “pound”  originally  meant 
1  lb.  weight  of  silver. 

The  notation  of  Fractions  is  used  in  writing  farthings:  thus,  1  farthing 
and  3  farthings  are  written  \d.  and  f d.;  2  farthings,  or  a  halfpenny, 
thus,  \d.  The  word  farthing  ( i.e .  “fourthing”)  means  a  fourth  part. 


We  estimate  the  value  of  all  articles  of  commerce  in  comparison  with 
gold.  Consequently  while  their  market  value  rises  or  falls  according  as 
the  supply  is  less  or  more  plentiful,  that  of  gold  remains  constant. 

The  gold  of  which  a  sovereign  is  composed  is  not  absolutely  pure,  but 
consists  of  22  parts  by  weight  of  pure  gold  mixed  with  2  parts  of  alloy. 
This  is  the  standard  of  value.  The  alloy  is  a  mixture  of  silver  and  copper 
used  to  make  the  coins  harder.  + 

One  ounce  of  standard  gold  is  always  worth  £3,  17 s.  and  gold 

coins  are  worth  their  weight. £ 

Silver  coins  contain  37  parts  of  pure  silver  mixed  with  3  parts  of  alloy. 
Copper  coins  contain  95  parts  of  copper,  4  parts  of  tin,  and  1  of  zinc. 
Silver  and  copper  coins  are  tokens,  i.c.  they  represent  certain  values,  but 
do  not  contain  that  worth  of  metal;  for  instance,  the  silver  obtained 
from  20  shillings  melted  down  would  not  be  worth  £1.  On  this  account 
silver  is  not  “  legal  tender  ”  for  payment  of  a  debt  of  more  than  £2,  nor 
copper  for  more  than  Is. 

Precious  metal,  (i.e.  gold  or  silver,)  when  uncoined  is  called  bullion; 
when  coined  specie. 

The  government  establishment  for  coining  is  called  the  Mint. 

The  word  sterling  \\  applied  to  a  sum  of  money  signifies  that  it  is  of 
standard  value. 


*  Only  a  limited  use  is  made  of  farthings,  namely,  for  small  ready-money  payments. 

t  Australian  sovereigns  are  lighter  in  colour  than  English  owing  to  the  alloy  used  con¬ 
taining  less  copper. 

t  Jeweller’s  gold  contains  much  more  alloy ;  thus  18  carat  gold  (the  finest  used  by 
jewellers)  contains  but  18  parts  out  of  24  of  pure  gold. 

||  Sterling  is  a  corruption  of  Easterlings  (i.e.  men  from  the  East),  a  name  given  to  the 
German  merchants  in  England  in  the  time  of  Edward  TTT. ,  and  to  money  coined  by  them. 
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TABLES. 


Time. 

60  seconds  (sec.)  =  i  minute  (min.). 

60  minutes  =  i  hour  (hr.). 

24  hours  =  1  day. 

7  days  =  1  week  (wh). 

365  days  =  1  (common)  year  (yr.). 

366  days  =  1  leap  year. 

100  years  =  1  century. 

Hence,  52  weeks  +  1  day  =  1  (common)  year. 

The  year  is  divided  into  12  Calendar*  Months,  of  which 

February  contains  {  in  C!mmon  years’  f  daVs’ 

J  (  in  leap  years,  29  days. 

Of  the  others  “  Thirty  days  hath  September,! 

April,  June,  and  November,” 

and  the  remaining  months  each  contain  31  days. 

For  legal  purposes  the  year  is  divided  into  4  quarters.  The  English 
Quarter  Days,  on  which  rents,  &c.,  for  the  preceding  period,  are  due, 
being : — 

March  25th  (Lady  Day); 

June  24th  (Midsummer); 

September  29th  (Michaelmas); 

December  25th  (Christmas). 

Leap  year  occurs  (as  a  rule)  once  every  four  years,  those 
years  being  counted  as  leap  years  the  dates  of  which  can  be 

divided  by  4  without  remainder. 

For  instance,  1892  was  a  leap  year,  for  1892  4-4  yields  no  remainder. 

If,  however,  the  year  completes  a  century  it  is  not  counted  as 
a  leap  year,  unless  the  number  of  centuries  can  be  divided  by  4 
ivithout  remainder. 

For  instance,  1900  will  not  be  a  leap  year,  for  19  4-  4  yields  a  remainder; 
but  the  year  2000  will  be  a  leap  year,  for  20  4-  4  yields  no  remainder. 


*  So  called  to  distinguish  them  from  Lunar  Months.  A  Lunar  month  (Latin  luna, 
the  moon),  the  time  the  moon  takes  to  make  its  journey  round  the  earth,  consists  of  about 
4  weeks. 

t  The  Roman  year  began  in  March,  hence  the  names  September,  October,  November, 
December,  derived  from  the  Latin  numerals,  septem ,  octo,  novem,  decern,  mean  7th  8th 
9th,  10th  month,  respectively. 


TIME. 
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This  complex  arrangement  of  the  calendar  is  owing  to  the  fact  that  the 
earth  does  not  complete  its  annual  journey  round  the  sun  in  an  exact 
number  of  days. 

The  average  length  of  the  solar*  year  is  365  days  5  hours  48  minutes 
49  seconds.  Thus  the  common  (or  civil)  year  of  365  days  is  very  nearly 
%  of  a  day  too  short,  and  so,  if  every  year  were  taken  as  365  days,  the 
error  would  in  time  mount  up  to  such  an  extent  that  the  months  would 
cease  to  correspond  with  their  seasons,  and  January ,  for  instance,  would 
gradually  travel  round  into  the  summer. 

In  order  to  correct  this,  Julius  Caesar,  in  the  year  46  B.c.,  enacted  that 
every  fourth  year  should  contain  366  days;  an  arrangement  called  the 
Julian  Calendar,  or  Old  Style. 

In  the  Julian  Calendar,  then,  the  average  length  of  the  civil  year  is 
365£  days,  or  365  days  6  hours,  while  that  of  the  solar  year  is 

365  days  5  hours  48  min.  49  secs. 

The  civil  year  was  thus  made  a  little  too  long  ( i.e .  the  calendar,  which 
before  had  gained ,  was  made  to  lose  time  slowly). 

And  this  loss  of  11  min.  11  secs,  a  year  amounts  in  400  years  to  a  very 
little  more  than  3  days. 

As  a  further  correction  Pope  Gregory,  in  1582,  ordered  that  in  every 
J+00  years  three  of  the  leap  years  in  the  J ulian  Calendar  should  be  replaced 
by  common  years,  namely,  those  which  contained  an  exact  number  of 
centuries,  unless  that  number  of  centuries  could  be  divided  by  4  without 
remainder ;  an  arrangement  called  the  Gregorian  Calendar,  or  N  ew 

Thus  in  the  New  Style  there  are  97  leap  years  in  every  400  years. 

The  New  Style  was  immediately  adopted  in  all  Roman  Catholic  countries, 
but  not  till  much  later  in  others.  In  England  the  change  was  not  made 
till  September  2nd,  1752,  when  (as  the  Julian  Calendar  had  by  that  date 
become  11  days  behind  time)  eleven  days  were  omitted  from  that  month, 
and  the  day  following  Sept.  2nd  was  reckoned  as  Sept.  14th. 

Traces  of  the  Old  Style  may  still  be  seen  in  the  names  Old  Lady  Day, 
Old  Michaelmas  Day,  &c.;  and  in  the  date  April  5th  {i.e.  Old  Lady  Day) 
on  Government  tax-papers,  &c.,  as  the  last  day  of  the  Financial  year. 

In  Russia  the  old  style  is  still  in  use.  Hence,  as  the  Old  Style  Calendar 
is  now  12  days  behind  the  New,  Christmas  Day  is  kept  nearly  a  fortnight 
later  in  Russia  than  in  England. 

The  Gregorian  Calendar  is  not  absolutely  perfect,  but  the  error  is  very 
small,  amounting  only  to  1  day  in  about  5000  years. 

The  standard  unit  of  measurement  of  time  is  the  day,  the  average 
interval  between  two  successive  transits  of  the  sun  across  the 
meridian  of  any  place;  i.e.  between  two  noons. 

A  day  is  considered  as  beginning  at  midnight. 


*  Latin  sol,  the  sun. 
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TABLES. 


Avoirdupois  Weight. 

16  drams  (dr.)  =  i  ounce  (oz.). 

7000  grains,  or  16  ounces  =  1  pound  (lb.). 

14  pounds  =  1  stone  (st.). 

28  pounds,  or  2  stones  =  1  quarter  (qr.). 

“2  P°UtS'48qra«eri  }  "  1  hundredweight  {cwt.). 

20  hundredweights  =  1  ton. 

Avoirdupois*  weight  is  used  for  all  common  substances  subject 
to  waste,  such  as  coal,  meat,  butter,  tea,  &c. 

In  addition  may  be  mentioned — 

a  firkin  of  butter  =  56  lbs.  |  a  quartern  loaf  =  4  lbs. 

a  pack  of  wool  =  240  lbs.  \  a  sack  of  coal  =  2  cwt. 

The  abbreviation  “cwt.”  for  hundredweight  consists  of  the  Roman 
numeral  C  (100),  with  the  first  and  last  letters  of  the  word  “  weight.” 


Troy  Weight. 

24  grains  (gr.)  =  1  pennyweight  (dwt.). 

480  grains,  or  20  dwts  =  1  ounce  Troy  (oz.  Tr.). 

12  ounces  Troy  =  1  pound  Troy  (lb.  Tr.). 

Troyt  weight  is  only  used  for  gold,  silver,  and  precious  stones.} 

The  pound  Troy  is  no  longer  a  “  legal  ”  measure  of  weight. 

The  ounce  and  pound  Avoirdupois  differ  from  the  ounce  and 
pound  Troy ;  the  only  connection  is  through  the  grain. 

Thus  1  lb.  Avoirdupois  contains  7000  grains, 
but  1  lb.  Troy  =  24  x  20  x  12,  or  5760  grains. 

Apothecaries’  Weight 
(used  for  drugs  sold  by  retail). 

20  grains  =  1  scruple  (3);  3  scruples  =  1  dram  (3);  8  drams  =  1  oz.  (3). 

The  standard  unit  of  iveight  is  the  Imperial  pound  Avoirdu¬ 
pois,  a  piece  of  platinum  very  carefully  preserved  in  the  wall  of 
the  Houses  of  Parliament. 


*  French  avoir  du  pois,  to  have  some  weight.  t  From  the  town  Troyes  in  France. 
X  The  carat  used  in  weighing  diamonds  =  3&  grs.  ||  Troy. 


WEIGHT,  LENGTH. 
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Length. 

12  inches  (in.)  =  i  foot  (ft.). 

36  inches,  or  3  feet  =  1  yard  (yd.). 

1760  yards  =  1  mile  (mi)* 


5i  yards,  or  11  half-yards  =  1  pole  (po.), rod,  or  perch  (per.). 
220  yards,  or  40  poles  =  1  furlong  (fur.). 

8  furlongs  =  1  mile.f 

The  chain  used  in  land-surveying  is  22  yards  long  and  contains  100  links. 
Hence,  100  links,  or  22  yards  =  1  chain  (cA.), 

25  links  =  1  pole , 

10  chains  =  1  furlong , 

80  chains  =  1  mile. 

In  addition  to  the  above  may  be  mentioned — 

the  fathom  =  6  feet ,  used  for  soundings  at  sea. 

the  nautical  mile ,  or  knot  —  6080  feet  „  the  rate  of  ships, 

the  cable's  length  =  120  fathoms. 

the  hand  =  4  inches  used  for  measuring  horses, 
the  Irish  pole  =  7  yards. 

Also,  5  feet  —  1  pace ,  I  9  inches  —  1  span, 

3  miles  =  1  league.  I  18  inches  =  1  cubit. 

Cloth  Measure. 

2£  inches  =  1  nail , 

9  inches ,  or  4  natYs  =  1  quarter , 

4  quarters  =  1  yard , 

5  quarters  =  1  ell. 

Our  units  of  measurement  originated  in  those  provided  by  nature,  as 
we  see  in  the  names  “hand,”  “foot,”  “span,”  &c. 

Also,  “yard”  means  the  length  of  the  arm;  “furlong,”  furrow-length; 
“cubit”  is  from  the  Latin  cubitus,  the  fore-arm;  and  “mile”  from  the 
Latin  mille ,  a  thousand  (paces). 

The  standard  unit  of  length  is  the  Imperial  yard,  being  the 
distance  between  two  gold  pegs  in  a  bronze  bar  which  is  kept 
in  the  Houses  of  Parliament  with  other  “  standards.” 


*  The  second  part  of  this  Table  and  exercises  upon  it  are  often  deferred  until  Fractions 
have  been  learned. 

t  Often  called  a  “statute”  mile,  i.e.  of  the  length  fixed  by  act  of  Parliament. 
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TABLES. 


Square  Measure. 

144  square  inches  (sq.  in.)  =  1  square  foot  (sq.  ft.). 

9  square  feet  =  1  square  yard  (sq.  yd.). 

3°i  square  yards,)  ,  * 

or  121  square  quarter-yards)  ~  1  scJuare  pole(s0. j».,or P.). 

40  square  poles  =  1  rood  (m,  or  R). 

4840  square  yards,  or  4  roods  =  1  acre  (ac.,  or  A.). 

640  acres  =  1  square  mile  (sq.  mi.). 

Square  measure  is  used  in  measuring  surfaces  or  areas,  e.q.  fields 
floors,  &c. 

The  first  part  of  the  table  may  be  found  by  squaring  Long  Measure,  as  may 
be  seen  from  the  accompanying  diagram :  J 

If  we  -take  nine  squares,  having  their  sides  each 
a  foot  long,  we  can  arrange  them  so  as  to  form  one 
larger  square,  having  each  of  its  sides  3  feet,  or  1  yard 
long,  thus: — 

Hence,  3  x  3,  or  9,  square  feet  make  1  square  yard. 

Similarly,  12  x  12,  or  144,  square  inches  make 
1  square  foot. 


In  this  way,  then,  we  can  supplement  the  table  of  Square  Measure  from  the 
table  of  Long  Measure. 

For  instance,  as  22  yards  =  1  chain,  .‘.22  x  22,  or  484,  sq.  yds.  =  1  sq.  chain 
And,  as  100  links  =  1  chain,  100  x  100,  or  10000,  sq.  links  =  1  sq.  chain 

Also,  as  1760  yards  =  1  mile,  1760  x  1760  sq.  yds.  =  1  sq.  mile. 


Cubic  Measure. 

1728  cubic  inches  (cub.  in.)  =  i  cubic  foot  (cub.  ft.). 

27  cubic  feet  =  i  cubic  yard  (cub.  yd.). 

Cubic  Measure  is  used  for  measuring  space;  also  the  volume  of 
certain  solids;  e.g.  stone,  timber,  &c. 

This  table  is  formed  by  cubing  the  corresponding  part  of  Long  Measure. 

For  instance,  if  nine  cubes  (blocks 
measuring  a  foot  each  way)  were 
arranged,  as  in  the  diagram,  in  a 
stack  3  feet  long,  3  feet  high,  and 
1  foot  wide;  and  if  two  more  such 
stacks  were  placed  alongside,  as 
indicated  by  the  dotted  lines;  the 
whole  pile  so  formed  would  contain 
3  x  9,  or  27,  blocks,  and  would 
measure  3  feet,  or  1  yard,  each  way. 

Hence,  3  x  3  x  3,  or  27,  cubic  feet 
make  1  cubic  yard. 


AREA,  VOLUME,  &C. 
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Measures  of  Capacity. 


2  pints  (pt.)  =  i  quart*  (qt.).  )  Liquids 
8  pints,  or  4  quarts  =  1  gallon  (gal.). )  (e.g-  milk). 

2  gallons  =  1  peck  (pk).  ) 

8  gallons,  or  4  pecks  =  1  bushel  (bus.).  l^J  S 
8  bushels  =  1  quarter  (qr.).\ 


In  addition  may  be  mentioned — 
the  firkin  =  9  gallons,  \ 
kilderkin  =  18  gallons , 
barrel  =  36  gallons , 
hogshead  =  54  gallons ,  Beer. 

butt  =  2  hogsheads , 

=  2  > 


the  hogshead  =  63  gallons.  \w. 

pipe  =  2  hogsheads,  J  lne* 
Also,  4  gUls  =  1  pint. 

2  bushels  =  1  strike. 

4  bushels  =  1  sac/L 
5  quarters  =  1  ioarf. 

The  hogshead,  pipe  and 


A  bushel  of  English  wheat  =  63  lbs.  weight, 
butt  vary  for  some  particular  kinds  of  wine. 


The  standard  unit  of  capacity  is  the  Imperial  gallon  the 
volume  of  10  lbs.  of  pure  water. 

Hence  the  rhyme,  “A  pint  of  pure  water,  weighs  a  pound  and  a  quarter.” 

Also,  as  a  gallon  occupies  about  277J  cubic  inches  of  space, 

i  cubic  foot  of  water  weighs  iooo  ounces,  nearly. 


Miscellaneous. 

Number.  Paper. 


12  units  =  1  dozen. 
12  dozens  =  1  gross. 
20  units  =  1  score. 


24  sheets  =  1  quire . 


480  sheets ,  ) 
or  20  quires  ( 


=  1  ream. 


A  sheet  of  “Foolscap”  is  16£  inches  long  and  13£  inches  wide,  which  is 
a  size  often  used  in  the  printing  of  books.  Thus  in  a  volume  of  the  size  called 
Quarto  (4 to)  a  sheet  is  folded  into  four  leaves;  in  Octavo  (8 vo),  into  8  leaves- 
in  Duodecimo  (12mo),  into  12  leaves. 


Apothecaries  Fluid  Measure. 

60  minims  (M)  =  1  fiuid  drachm  (f.  3). 
8  drachms  =  1  fiuid  ounce  (f.  5). 

20  ounces  =  1  pint  (O). 


Angular  Measure. 

60  seconds  (60")  =  1  minute  (1/). 
60  minutes  =  1  degree  (1°). 
90  degrees  =  1  right  angle. 


The  distance  on  the  surface  of  the  globe  corresponding  to  one  degree  of 
latitude  =  60  nautical  miles,  or  nearly  70  statute  miles. 

A  ton  of  shipping  is  not  a  weight  but  a  measure  of  volume,  namely, 
40  cubic  feet  of  space. 


*  Often  called  Imperial  pint  and  quart  to  distinguish  them  from  the  Reputed  pint  and 
quart  measures  commonly  used  for  bottled  wines.  6  reputed  quarts =  I  gallon. 
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REDUCTION. 


The  following  examples  illustrate  the  process  of  Reduction:— 


Example  i. — Reduce  £17,  5s.  3d.  to  pence. 

Explanation. 

As  in  £1  there  are  20s., 

.  .  in  £17  there  are  17  times  20s.  —  340s. 

in  £17,  5s.  there  are  340  +  5  =  345s. 

As  in  Is.  there  are  12c?., 

.'.in  345s.  there  are  345  x  12  =  4140d. 

*.  in  345s.  3 d.  there  are  4140  +  3  =  4143c/. 


Written  Work. 

£  s.  d. 

17  .  5  .  3 
'  20  / 

345^  / 

12  / 

4 143  ^ 

A  ns.  4143c/. 


Example  ii.  Reduce  <£312,  12,9.  6d.  to  half-crowns. 

£  8.  d. 

312  12 

As  8  half-crowns  =  £1,  we  multiply  g  ’  v _ ’ _ , 

312  by  8,  adding  in  5,  the  number  of  —  _  _  5  hf.-cr. 

half-crowns  in  12s.  6d.  2  o  0 1  ^ 

A  ns.  2501  hf-cr. 


Example  in.— Reduce  47135  farthings  to  £  s.  d. 


As  4  farthings  =  1  penny,  the  num¬ 
ber  of  farthings  in  any  sum  of  money 
must  be  four  times  the  number  of  pence 
in  that  same  sum. 

We  therefore  divide  the  number  of 
farthings  by  4,  obtaining  11783  sets  of 
four  farthings ,  i.e.  pence ,  with  3  far¬ 
things  over.  And  so  on. 


/• 

4 [47 1 35 

12  1 11783 .  3/. 

2t0l98tl . lid. 

49  .  Is. 

Ans.  £ 49 ,  Is.  lift*. 


Example  iv.  Reduce  392  half -guineas  to  half-crowns. 


When  we  cannot  proceed  directly 
from  one  of  the  given  denominations 
to  the  other,  we  must  first  find  some 
common  denomination  to  which  both 
can  easily  be  reduced,  taking  care  that 
this  is  not  lower  than  it  need  be. 

In  this  case  we  choose  sixpences. 
Hence,  multiplying  392  by  21  (the 
number  of  sixpences  in  half-a-guinea) 
we  obtain  8232  as  the  number  of  six¬ 
pences  in  392  half-guineas.  This  we 
divide  by  5  (the  number  of  sixpences 
in  half-a-crown),  thus  obtaining  1646 
as  the  required  number  of  half-crowns 
with  2  sixpences ,  i.e.  1  shilling ,  over. 


hf-gs. 

392 
21 
392 
784 
5 | 8232 

1646 . 2  sixpences. 

Ans.  1646  hf-cr.  +  Is. 
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Example  v. — Reduce  475302  seconds  to  days ,  c&c. 

6,0 1 47530,2 
6,0  |  792,1  ....  42  secs. 

24  i  4  1 132  .  1  min . 

X  6L33...0  )  i2A^ 

5. . .3  ) 

A  ns.  5  days  12  hrs.  1  min.  42  secs. 


Example  vi. — Reduce  7  tons  13  cwts.  23  lbs.  9  ozs.  to  ounces. 


tons. 

1st  Method. 

cwts.  qrs. 

lbs.  ozs. 

2nd  Method. 

tons.  cwts.  lbs.  ozs. 

7  . 

13  .  0  . 

23  .  9 

7  .  13  .  23  .  9 

20 

20 

153* 

153* 

4 

112 

612*' 

329^ 

28 

153 

4919^ 

153 

1224 

17159 

17159 

16 

16 

274553^ 

102963L' 

17159 

274553 

Ans.  274553  ozs. 

Here,  as  no  quarters  are  mentioned, 
we  step  directly  from  cwts.  to  lbs., 
multiplying  by  112,  instead  of  by  4 
and  28  in  succession.  Also,  we  multi¬ 
ply  by  16  in  one  line.* 

Example  vii. — Reduce  3754219  ozs.  to  tons,  cwts.,  &c. 


16  J  4 1 3754219 

l  4  938554. . 3  ) 

2g  j  4  234638 . 2  ) 

/  7  |58659 . 2  ) 


4 

8379. 

2,0 

209,4, 

104 


11  OZS. 

26  lbs. 

3  qrs. 
14  cwt . 


104  forts  14  cwL  3  <yre.  26  lbs.  11  ozs. 
N.B. — Here  short  divisions  should  always  be  used. 


*  This  may  be  done  either  by  committing  to  memory  the  Multiplication  Table  as  far  as 
16  times  9;  or  by  multiplying  by  6  and  adding  the  result,  figure  by  figure,  to  171690  (i.e. 
10  times  17159).  See  page  12. 

(838)  ^  *  g 


REDUCTION. 


Example  viii. — Reduce  5  mi  3  fur .  24  po.  4  i/ds.  to  yds . 


1st  Method. 

mi.  fur.  po.  yds. 

5  .  3  .  24  .  4 

_8  ,••••'  / 

43^- 

_ 40  , 

2  1744^ 

_ 5 

8724^ 

872 

9596  A  ns.  9596  yds. 


2nd  Method. 
mi.  fur.  po.  yds. 
5  .  3  .  24  .  4 
_8  /’  /  / 
43  ^ 

_ 40 

1744* 

17448* 

2|19192 

959^ 


As  5J  yds.  make  1  pole,  and, 
as  1744  x  5^  =  5  times  1744  -f 
half  of  1744,  we  may  multiply 
1744  by  5,  then  divide  1744 
by  2,  and  add  these  results. 


As  1 1  half -yards  make  1  pole, 
we  multiply  1744  by  11,  add¬ 
ing  in  8  half-yards,  and  then 
divide  the  result  by  2.  In  this 
case  the  multiplier  11  is  not 
written.  See  A.  (iv)  p.  19. 


Example  ix. — Reduce  3  mi.  5  fur.  17  po.  3  yds.  2  ft.  7  in.  to  inches. 


1st  Method. 

mi.  fur.  po. 

yds.  ft.  in. 

3  .  5  .  17 

.3.2.7 

8 

1  .  6 

29 

40 

2  1177 

5 

5888 

588f 

6476 

3 

19431 

_ 12 

233185 

Ans.  233185  inches. 

Here,  in  dividing  1177  by  2 
we  obtain  quotient  588  and 
1  half -yard  over;  this  we  re¬ 
place  by  1  ft.  6  in.,  which  we 
set  beside  the  2  ft.  7  in.  and 
add  in  with  them  when  we 
come  to  multiply  by  3  and  12. 


2nd  Method. 

mi.  fur.  po.  yds.  ft.  in. 

3  .  5  .  17  .  3  .  2  .  7 

—  3llm 

29 
40 

1177 

11776 

12953 

IS 

103655^ 

12953 

233185 

Ans.  233185  inches. 

Here,  multiplying  1177,  the 
number  of  poles,  by  11,  and 
adding  in  6  half -yards,  we 
obtain  12953  as  the  number  of 
half -yards.  We  then  multiply 
by  18,  the  number  of  inches  in 
half-a-yard ,  and  add  in  2  ft. 
7  in.  as  31  inches. 


EXAMPLES. 
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Example  x. — Reduce  12  mi.  2  fur.  135  yds.  to  yards. 


Here,  as  no  poles  are  given,  we  can  avoid  multiplying  by  the  trouble¬ 
some  5£. 


1st  Method. 
mi.  fur.  yds. 

12  .  2  .  135 

js  '  ,•••'  Y 

98^ 

220 

1960  / 

196  / 

135^ 

21695  A, is.  21695  yds. 


2nd  Method. 

mi.  fur.  yds. 

12  2  135\ 

1760  ’"■'dk440/ 

21695<- . 

Here  we  convert  2  furs,  to  yards, 
and  then  multiply  1760  by  12  (the 
multiplier  standing  above  the  multi¬ 
plicand),  adding  in  135  +  440  yards. 


Example  xi. — Reduce  1345732  inches  if)  miles,  furlongs,  poles,  &c. 


As  1 1  half -yards  make 
1  pole,  we  first  reduce 
the  given  inches  to  half- 
yards,  i.e.  we  divide  by 
18  (3x6),  obtaining 
74762  as  the  number  of 
half-yards  and  16  inches 
over.  We  next  divide 
74762  by  11,  obtaining 
6796  as  the  number  of 
poles  and  6  half-yards 
over. 


in. 


18 


3  1 1 345732 


6 1448577.. 

11174762.. 

4,0 

679,6. 

8 

169  . 
21  . 

16  in.  =  \  ft.4  in 

.  6  half -yds.  —  3  yds. 
3  6  poles. 

. .  1  fur. 


1 

5 


A  ns.  21  mi.  1  fur.  36  po.  3  yd.  1  ft.  4  in. 


N.B. — In  writing  down  the  answer  the  beginner  must  be  careful  not  to 
forget  to  change  half -yards  to  yards. 


Example  xii. — Reduce  457115  feet  to  miles,  furlongs,  poles,  dec. 

ft. 

3 1  457115 

152371  . 2  ft. 

_ 2 

11  1304742 

4,0 1  2  7  70,3 ... 9  half -yds.  =  4 b  yds. 

8 1 692  . . 23  po. 

86  .  4  fur. 

Thus  457115  feet  =  86  mi.  4  fur.  23  po. 

4\  yds.  2  ft.; 

or,  taking  half  a  yard  from  the  2  ft.  and  adding  it  to  the  4\  yards ,  we 
have  the  neater  form  of  Am  g6  4  23  p0.  5  yds.  Oft.  6  in. 


Dividing  by  3  we  ob¬ 
tain  152371  as  the  num¬ 
ber  of  yards.  We  now 
multiply  by  2,  obtaining 
304742  as  the  number  of 
half  -  yards.  We  next 
divide  by  11  (the  number 
of  half -yards  in  1  pole), 
when  the  9  half-  yards 
over  yield  4|  yards. 
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REDUCTION. 


Example  xiii.- 


-Reduce  5  ac.  3  ro. 
square  feet. 


31  po.  14  sq.  yds.  7  sq.ft,  to 


To  find  the  number  of 

ac. 

5 

sq.  yds.  equivalent  to  951 

4 

poles  we  multiply  951  by 

23 

40 

30,  divide  951  by  4,  and 
add  the  results. 

The  |  sq.  yd.  remaining 
over  from  this  division 
yields  Y-  sq.  ft.  or  6f  sq. 
ft.,  which  we  place  against 
the  7  sq.  ft.  and  add  in 
with  it  when  we  multiply 
by  9. 

[This  process  corresponds 
to  the  1st  method  of 
Ex.  ix.  We  should  gain 


ro. 

3 


951 

30 


28544 

237| 

28781 

_ 9^ 

259042} £ 


po. 

31 


sq.  yd. 

.  14  . 


sq.  ft. 

7  \ 


77 


6|/ 


Am.  259042}  sq.  ft. 


nothing  here  by  adopting  the  2nd  method,  as  that  would  involve  multiply¬ 
ing  951  by  121  and  then  dividing  the  result  by  4.] 


Example  xiv. — Reduce  17  ac  1  ro.  to  square  yards. 


Here,  as  no  poles  are  given,  we 
avoid  multiplying  by  the  troublesome 
30},  and  step  directly  from  acres  to 
yards,  remembering  that  4840  sq.  yds. 
make  1  ac.,  and  that,  consequently, 
1210  sq.  yds.  make  1  rood. 

(Here,  also,  the  multiplier,  17,  stands 
above  the  multiplicand.) 


ac.  ro. 

17  .  1 
4840 
33880  / 

4840  / 

1210^ 

83490 

Am.  83490  sq.  yds. 


Example  xv. — Reduce  14170  sq.  yds.  to  acres ,  roods,  poles,  dr. 


We  first  change 
14170  sq.  yds.  to 
sq.  quarter  -  yds. ; 
then,  as  121  sq. 
quarter-yds.  make 
1  sq.  pole,  we  divide 
by  11  x  11,  obtain¬ 
ing  468  poles  and 
52  sq.  quarter-yds., 
i.e.  13  sq.  yds.  over, 
&c. 


121  [  nl56680 

\  11|  5152  ...8  )  52  sq.  qr.-yds.  =  13 
’  vd 


li  15152. , 
4.0  i  46.8... 4  ! 
4  !J_ 

2 


..28  po. 
.  3  ro. 


Am.  2  ac.  3  ro.  28 po.  13  sq. 


EXAMPLES. 
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Example  xvi. — Reduce  1470358  sq.  in.  to  poles,  &c. 


144 


sq.  in. 

12 | 1470358 
12  |  122529.,,  10 
9110210 


121 


iU| 

X  11 


„.10)11Q 

^  £  1 1 8  sq.  m. 

1134 . 4  sq.  ft. 

4536 


4  37  5  I  59  S(*'  <luarter~yds‘  =  14|  sq.  yds. 


Hence  1470358  sq.  in  -  37  po.  14J  sq.  yds.  4  sq.ft.  118  sq.  in.; 

or,  as  i  of  a  sq.  yd.  =  4  of  9  sq.  ft.  =  2£  sq.  ft.  =  2  sq.  ft.  36  sq.  in., 
if  we  take  2  sq.  ft.  36  sq.  in.  from  the  4  sq.  ft.  118  sq.  in.,  and  add  it  to 
the  14f  sq.  yds.,  we  obtain  .  ^  . 

in  improved  form  the  A  ns.  3/  po.  lo  sq.  yds.  2  sq.  jt.  82  sq.  in. 


Example  xvii. — Reduce  3754813  cub.  in.  to  cubic  yards. 

We  first  reduce  the  cub.  in.  to  cub.  ft.,  dividing  by  12  x  12  X  12 
{i.e.  1728),  and  obtaining  the  remainder,  1597  cub.  in.  (See  p.  16.)  We 
then  divide  the  2172  cub.  ft.  by  3  X  9  (i.e.  27),  &c. 
cub.  in. 


1728 


12 | 3754813 

12 1312901...  1  =  1 

12|  26075...  1  x  12  =  12 

27  [  312172. ..11  x  144  =  1584 

X  91724 . 

80 . 


1 1597  cub.  in. 
0  |  1 2  cub.  ft. 


Ans.  80  cub.  yds.  12  cub.  ft.  1597  cub.  in. 


Example  xviii. — Express  13  lbs.  4  ozs.  Avoirdupois  in  grains. 


lbs.  ozs. 
13  .  4 

As  7000  grains  make  1  lb.  Avoirdupois,  7000  / 

and  as  4  ozs.  is  4  of  a  lb.  Av.,  there  are  91000  / 

1750  grains  in  4  ozs.  Hence  we  multiply  1750^ 

the  13  by  7000  and  add  in  1750,  obtaining  92750 

92750  as  the  number  of  grains.  ■■■ 


Ans.  92750  grs. 


To  test  the  work  of  Reduction. 

Reduce  the  answer  back  to  the  form  given  in  the  question. 
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COMPOUND  ADDITION. 


.  V.  THE  COMPOUND  RULES. 


The  principles  involved  in  the  addition,  subtraction,  multipli¬ 
cation,  and  division  of  compound  quantities  are  those  explained  in 
Chapter  II.  I  he  examples  which  follow  illustrate  the  methods 


Compound  Addition. 

It  is  evident  that  the  quantities  to  be  added  must  be  of  the 

same  kind. 

For  instance,  3  acres  +  4  acres  make  7  acres ; 

but  3  acres  -f  4  tons  make  neither  7  acres  nor  7  tons. 

Also,  that  when  the  quantities  are  of  the  same  kind  each 
denomination  must  be  dealt  with  separately. 

For  instance,  3  pence  +  4  pence  make  7  pence ; 

but  3  shillings  +  4  pence  make  neither  7  shillings  nor  7  pence. 

Hence,  we  arrange  the  quantities  in  columns  so  that  all  the 
quantities  in  the  same  column  are  of  the  same  denomination:  we 
then  add  together  the  numbers  in  the  column  of  lowest  denomi¬ 
nation  and  carry  forward  to  the  next  column  as  many  complete 
units  of  that  next  higher  denomination  as  the  sum  yields,  setting 
the  remainder  below  the  column  added;  and  so  on. 

The  following  example  will  serve  to  illustrate  the  process  with  which 

familiar  *m  ^  CaSe  °f  m0ney'  we  assume  that  the  student  is  already 


Example  i .—Add  together  3  mi.  1  fur.  17  po.  3  yds.-,  1  mi.  7  fur. 
23  po.  4  yds.;  11  mi.  6  fur.  10  po.  1  yd.;  8  mi.  2  fur.  35  po. 
5  yds.;  19  mi.  0  fur.  7 po.  2  yds.;  and  2  mi.  4  fur.  13  po.  4  yds. 

Adding  the  numbers  in  the  column 
headed  “yards”  we  obtain  the  sum 
19  yds.  We  now  remove  from  the 
19  yards  as  many  complete  poles  as 
we  can  (in  this  case  3,  for  3  times  5£ 
is  16£),  and  set  down  the  remaining 
2£  yds.,  carrying  forward  3  poles. 

*  We  next  add  the  numbers  in  the 
column  headed  “  poles,”  adding  in  the 
3  carried,  and  divide  the  sum,  108  poles f 
by  40,  obtaining  2  furlongs  to  carry 
forward,  and  28  poles  remaining,  which 
we  set  down. 

And  so  on. 


mi. 

3 

1 

11 

8 

19 

2 


fur. 

.  1 

,  7  , 

6  , 
2  . 
0  . 
4  . 


46  .  6 


po. 

17 

23 

10 

35 

7 

13 

28 


yds. 

3 

4 
1 

5 
2 
4 

24  Am. 


lw*,,twtin,1?na^iSlU.bi!2Ctiori of  ,mone?  may  l,e  illustrated  practically  to  young  beginners 
shilling,  and  pince*  d  flerent  colours  (say  ycllow>  white>  and  brown)  to  represlut  pounds’, 
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Compound  Subtraction. 

Example  ii. — From  145.  3d.  take  7  s.  10 d.,  and  explain  the  'process. 
The  Pence. 

We  cannot  take  10  pence  from  3  pence ,  so  we 
change  one  of  the  14  shillings  into  12  pence , 
which  we  mentally  add  to  the  3  pence ,  thus 
making  up  15  pence. 

Then  10  pence  from  15  pence  leaves  5  pence. 

The  Shillings. 

Remembering  that  one  of  the  14  shillings  has  been  changed  into  pence, 
as  we  have  now  to  take  away  7  other  shillings,  it  is  evident  that 
14  —  1  —  7  will  be  the  number  of  shillings  left. 

But  to  take  1  and  7  in  succession  from  14  is  equivalent  to  taking  8  from 
14  in  one  operation. 

So  when  we  pass  from  the  pence  to  the  shillings  column,  we  “  carry  ”  1, 
which  we  add  to  the  7  shillings. 

Then  8  shillings  from  14  shillings  leaves  6  shillings. 


s.  d. 

14  .  3 

7  .  10 

6  .  5  Ans. 


Addition  and  Subtraction  (as  was  shown  with  abstract  numbers, 
on  page  8),  can  often  be  conveniently  combined  in  one  operation. 


Example  iii. — Take  the  sum  of  <£2,  1 
£13,  185.  9 Id.;  £5,  135.  2£ d.\ 
£45,  135.  5 \d. 

1st  step. 

Adding  the  farthings  in  the  five  lowest 
lines,  we  obtain  the  sum  2 £e?.; 
and  2 \d.  from  3 £c?.  leaves  f d. 

Carry  3. 

2nd  step. 

Adding  the  pence  in  the  same  five  lines 
and  including  the  3  carried,  we  obtain 
the  sum  2s.  4c?.; 

and  2s.  4c?.  from  2s.  5c?.  leaves  Id. 

Carry  2. 


7  hj.; 

£16, 

9s. 

0  H; 

i  £1, 

35.  ; 

7fd. 

from 

£ 

s. 

d. 

45  . 

13  . 

H 

2  . 

15  . 

7  r 

16  . 

9  . 

13  . 

18  . 

H 

* 

5  . 

13  . 

2| 

1  . 

3  . 

7|J 

5  . 

13  . 

If  Ans. 

3rd  step. 

Adding  the  units  column  of  the  shillings,  and  including  the  carried  2, 
we  obtain  the  sum  30,  and  30  from  33  leaves  3.  Carry  3. 

Then  adding  the  tens  column,  and  including  the  carried  3,  we  obtain 
the  sum  6;  and  6  from  7  (changing  £3)  leaves  1. 

Carry  3. 

Jfth  step. 

Adding  the  units  column  of  the  pounds,  and  including  the  carried  3, 
we  obtain  the  sum  20;  and  20  from  25  leaves  5.  Carry  2. 

Then  adding  the  tens  column  of  the  pounds,  and  including  the  carried  2, 
we  obtain  the  sum  4;  and  4  from  4  leaves  0.  , 
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Compound  Multiplication. 

fV  yefin0W  th.e  definition  of  Multiplication  (see  page  9) 
repeated.  ltlpher  18  the  mmber  °f  times  the  multiplicand  is 

Thus  the  multiplier  can  never  be  concrete  but  is 
always  an  abstract  number.  concrete,  out  ls 

Hence,  in  Compound  Multiplication  the  multiplicand  is  a  » 

Huititv  oKh?6  muUf.heJ  18  a"  uhtr\lct  ™mber;  and  the  product 

a  quantity  of  the  same  kind  as  the  multiplicand. 

For  instance, 

7  tons  2  cut.  x  3  =  7  tons  2  cot. +  7  tons  2  cot. +7  tons  2  =  21  tons  6  cwt. 

Again,  in  the  question,  //  1  lb.  of  tea  cost  2 *.,  what  will  7  lbs  cost t 
The  answer,  Us.  is  the  result  of  the  following  mental  proofs:- 

.  1 ,  wlU  °ost  7  times  as  much  as  1  lb.,  the  cost  of  1  lb  must  Lp 
repeated  7  times.”  We  do  not  multiply  2s.  by  7  fis.^ut  by  7 

The  following  examples  illustrate  various  cases  that  occur:— 

When  the  multiplier  is  not  greater  than  one  0f  the  factors 
of  the  Multiplication  Table.  - - 

Example  iv.— . Multiply  3  fur.  29  po.  4  yds.  1  ft.  by  7. 

1st  step. 

7  times  1/t.  =  7  ft.  =  2  yds.  1  ft. 
bet  down  1,  and  carry  2. 

2nd  step. 

7  times  4  yds.  =  28  yds.,  28  +  2  (car- 
ried)  =  30  yds.  =  5  po.  2£  yds. 

Set  down  2|,  and  carry  5. - 

And  so  on. 

FltheIaksCwerethu^-lhe  *****  in  the  result  “to  1  ft.  6  in.  we  write 

.Ins.  3  mu  2  fur.  8  po.  2  yds.  2  ft.  %  in. 

(2)  When  the  factors  of  the  multiplier  are  known  from  tbo 
Multiplication  Table.  - - - — 

Example  v.— . Multiply  2  tons,  13  acts.  1  qr.  17  lbs.  by  63. 

tons.  cwts.  qrs.  lbs 

2  .  13  .  I  .  17 


fur. 

3 


po. 

29 


yds. 

4 


8  .  2i 


ft. 

1 

_7 

1 


As  63  —  7x9,  we  multiply  first  by 
7,  and  then  multiply  the  result  by  9 
(or  vice  versa  first  by  9  and  then  the 
result  by  7),  thus  obtaining  the  required 
result.  See  (IV.),  page  10. 


h8  . 

13  . 

3  ,  7 

9 

168  . 

4  . 

1  .  7  Ans. 
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(3)  When  the  multiplier  is  rather  less,  or  rather  greater,  than 
the  product  of  some  two  factors  of  the  Multiplication  Table. 


Example  vi.— Multiply  £1,  5 s.  7 d.  by  93. 


Here,  as  the  Multiplication 
Table  provides  no  factors  which 
yield  a  product  nearer  to  93  than 
9  x  10,  we  multiply  in  succession 
by  9  and  10,  thus  obtaining  90 
times  £1,  5s.  Id.  (i). 

We  next  multiply  £1,  5s.  7 d.  by 
3,  setting  the  result  (ii)  below  (i). 

Finally,  we  add  the  results 
(i)  and  (ii),  thus  obtaining  93  times 
£1,  5s.  7c L 


Example  vii. — Multiply  £3, 

The  factors  in  the  Multiplica¬ 
tion  Table  which  most  nearly 
produce  39  are  4  X  10. 

We  therefore  multiply  in  suc¬ 
cession  by  4  and  10,  thus  obtain¬ 
ing  40  times  £3,  17s.  5d.  (i). 

We  then  subtract  £3, 17s.  5 d. 
from  (i),  thus  obtaining  39  times 
£3,  17s.  5 d. 


£ 

1  . 

s. 

5  . 

d. 

7X3 

9 

11  . 

10  . 

3 

10 

115  . 

2  . 

3  . 

16  . 

£118  . 

19  . 

3  A  ns. 

5 d.  by  39. 
£ 

3  . 

s. 

17  . 

d. 

5 

4 

15  . 

9  . 

8 

10 

154  . 

16  . 

8...(i). 

3  . 

17  . 

5 

£150  . 

19  . 

3  Ans. 

(4)  When  the  multiplier  exceeds  the  limit  of  the  Multiplication 

Table. 


In  such  cases  we  may  regard  the  multiplier  as  composed  of  the 
parts  units ,  tens ,  hundreds ,  &c.,  multiply  by  each  of  these  parts 
separately,  and  then  add  the  results.  See  (II.)  on  page  10. 


Example  viii.—  Multiply  £1,  5$.  Id.  by  283. 


Here,  283  =  200  +  80  +  3,  so 
we  first  multiply  in  succession 
by  10,  10,  and  2,  obtaining  200 
times  £1,  5s.  7d.  (i). 

We  next  multiply  the  second 
line  by  8,  obtaining  80  times 
£1,  5s.  7 d.,  and  set  the  result  (ii) 
below  (i). 

We  then  multiply  the  top  line 
by  3,  obtaining  3  times  £1,  5s.  7d. 
(iii),  and  set  the  result  below  (ii). 

Finally,  we  add  these  three 
results  together,  thus  obtaining 
283  times  £1,  5s.  7 d. 


£  s.  d. 

1  .  5  .  7X3 

10 

12  .  15  .  10X8 
_ 10 

127  .  18  .  4 

_ 2 

255  .  16  8...(i). 

102  .  6  .  8...(ii). 

3  .  16  .  9 ... .  (iii). 

£362  .  0  .  1  Ans. 
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The  following  method  may  be  used  instead  of  that  of  Example 
viii,  and,  when  the  multiplier  is  very  large ,  is  to  be  preferred : — 

Example  ix. — Multiply  £  11,  13 s.  3 \d.  by  4957. 

1st  step. 

Multiply  1  farthing  by  4957,  re¬ 
ducing  the  result  to  pence  (i). 

2nd  step. 

Multiply  3  pence  by  4957,  set  the 
result  under  (i)  and  add  it  to  (i),' 
reducing  the  sum  to  shillings  (ii). 

3rd  step. 

Multiply  13  shillings  by  4957,  set 
the  result  under  (ii),  and  add  it  to 
(ii),  reducing  the  sum  to  pounds  [ni). 

If.th  step. 

Multiply£ll  by  4957,  set  the  result 
under  (iii),  and  then  add  it  to  (iii). 

We  have  supposed  that  all  the  work,  except  what  is  given  on  the  right, 
has  been  performed  mentally. 

Note. — The  multiplication  of  compound  quantities  by  very  large  numbers 
is  of  no  great  importance,  as  such  products  can  be  more  concisely  obtained, 
as  we  shall  see  later,  by  the  method  of  Practice. 


Written  Work. 

4  |  4957 

1239J .  (i) 

14871 
1 2 1161101 

1342 . 61. ..(ii) 

64441 

2,0 1 6578,3 . 6| 

3289  .  3  .  61. ..(iii) 

54527 _ 

<£57816  .  3  .  61  Ans. 


The  method  of  the  following  example  is  important,  and  may 
often  be  employed  with  advantage: — 


Example  x. — Multiply  £ 2 ,  19s.  7 \d.  by  1203. 


1203 

9 

2 1 10827 

& 

1203  . 

s. 

,  0  . 

d. 

0 

3 

...  id. 

3609  . 

0  . 

o' 

12|5413..., 

22  . 

11  . 

i* 

2,0145,1.... 
22 . 

...  Id. 

...  11s. 

3586  . 

,  8  . 

10J  Ans. 

Here,  observing  that  £2,  19s.. 74^-  only  differs  from  £3  by  4 Jrf., 
we  first  multiply  £3  by  1203, 

we  then  multiply  4|d.  by  1203  ( i.e .  multiply  1203  by  9,  and  reduce 
this  number  of  halfpence  to  £  s.  d.). 

Finally  we  subtract  these  results. 

Note. _ If  we  add  the  two  results  in  this  example  we  obtain  1203  times 

£3,  0s.  44cZ. 
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Compound  Division. 

We  know  (see  page  13)  that  Division,  being  the  converse  of 
Multiplication,  may  be  regarded  either  as  the  operation  of  finding 
(i)  the  multiplicand  when  product  and  multiplier  are  given ; 
or  (ii)  the  multiplier  when  product  and  multiplicand  are  given. 

Also  (see  page  40),  if  the  multiplicand  be  a  concrete  quantity,  the 
product  is  also  a  concrete  quantity  of  the  same  kind;  but  the 
multiplier  must  always  be  an  abstract  number. 

For  instance,  (i)  Divide  77  feet  into  11  equal  parts. 

Here  we  have  given  the  product  77  feet ,  and  the  multiplier  11,  and  are 
asked  to  find  the  multiplicand  7  feet. 

(ii)  How  many  times  is  3  shillings  contained  in  93  shillings? 

Here  we  have  given  the  product  93  shillings ,  and  the  multiplicand  3  shil¬ 
lings,  and  are  asked  to  find  the  abstract  multiplier  31. 

Hence,  in  Compound  Division,  the  dividend  is  a  concrete 
quantity;  and  either 

(i)  the  divisor  an  abstract  number ,  and  the  quotient  a  concrete 
quantity  of  the  same  kind  as  the  dividend; 

or  (ii)  the  divisor  a  concrete  quantity  of  the  same  kind  as  the 
dividend,  and  the  quotient  an  abstract  number. 

It  is  very  important  to  notice  that  the  divisor  and  the  quotient 
cannot  both  be  concrete  together. 

Note. — Division  of  the  first  of  these  two  classes  is  sometimes  called 
Partition ,  or  Sharing;  division  of  the  second  kind,  Quotition,  or  Measuring. 


Class  I.  (Abstract  Divisor). 

Short  Division. 

Example  xi. — Divide  9  po.  16  sq.  yds.  7  sq.  ft.  6  sq.  in.  by  6. 

1st  step. 

6  in  9, 1,  and  3  po .,  i.e.  90f  sq.  yds.  over; 

90f  +  16  =  106f  sq.  yds.  po.  sq.  yds.  sq.  ft.  sq.  in. 

2nd  step.  6 )  9  .  16  .  7  .  6 

6  in  106f,  17,  and  4f  sq.  yds.  i.e.  1  .  17  .  8  .  43  Avs. 

42f  sq.  ft.  over;  42f  +  7  =  49f  sq.  ft.  - — — 

3rd  step. 

6  in  49f,  8,  and  If  sq.  ft.  over. 

Now,  If  sq.ft.  =  If  x  144  sq.  in.  =  144  +  108  =  252  sq.  in .; 

252  +  6  =  258  sq.  in. 

Ifth  step. 

6  in  258,  43. 
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When  the  factors  of  the  divisor  are  known  from  the  Multi pli 
cation  Table  “Short”  Division  may  be  used: 


Example  xii. — Divide  <£213, 

Here,  as  42  =  6  x  7,  we 
may  divide  in  succession  by 
6  and  7,  using  “short” divi¬ 
sion. 

The  tirst  remr  is  if,  and 
the  second  remr  is  also  if. 

Hence,  the  complete  remr 
(see  p.  16)  is  4  X  6  -f-  4  =  28/. 


16$.  8|-d.  by  42. 

If?  j  6 1  213  ■  16  ■  8} 

(  7[35_,  12.91...4/.U 

g.i.  aj...4 f.  f  2L : 


Ans.  £5,  Is.  remr. 

u.  — - 


Or  we  may  proceed  by  the  method  of  “Long”  Division,  thus 

Long  Division. 

Example  xiii.— Divide  £213,  16s.  8 £d.  by  42. 


1st  step. 

Dividing  £213  by  42  we 
obtain  quotient  £5  and 
remr  £3. 

Reducing  the  rem1',  £3, 
to  shillings,  and  adding  in 
16s.,  we  obtain  76s. 

2nd  step. 

Dividing  76s.  by  42  we 
obtain  quotient  Is.  and 
remr  34s. 

Reducing  the  remr  34s. 
to  pence ,  and  adding  in 
8 d.,  we  obtain  416c?. 

3rd  step. 

Dividing  416c?.  by  42  we 
obtain  quotient  9c?.  and 
remr  38c?. 

Reducing  the  remr  38c?. 
to  farthings,  and  adding 
in  2/.,  we  obtain  154/. 

Jfth  step. 

Dividing  154/  by  42  we 
obtain  quotient  3/  and 
remr  28/.,  i.e.  Id. 


£>  s.  d.  £ 

42)213  .  16  .  84(5 
210* 

3 

42)76(1 

42 

34 

_12  d. 

42)416(9 

378 

38 

— —  -f' 

42)154(3 

126 

28/.  =  7  d. 

Alls.  £h,  Is.  9j remr. 


Note.  In  Compound  Long  Division  the  written  work  may  be  consider¬ 
ably  curtailed  by  using  the  abridged  method  described  on  page  15. 
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Example  xiv. — Divide 


qr. 

1 


cwt. 

53)81 
53 
28 

_ qr. 

53) 1 13 (  2 
106 
7 

lb 

53)203(3 

159 

44 

16 

269 

44 

- oz. 

53)709(13 

53 

179 

159 

20 

JA_d, 

53)320 ( 6 
318 
2 


1st  Method. 
lb. 

7  . 


ozs. 

5 


81  cwts.  1  qr.  7  lbs.  5  025.  by  53. 

Method. 

cwt.  qr.  lb,  oz.  dr.  cwt. 

53)81  .  1  .  7  .  5  .  0(1 
28 


dr.  cwt. 

0(1 


In  the  1st  method  the  mental  work  corre¬ 
sponds  to  that  described  in  Ex.  xiii,  except 
that  the  Table  of  Avoirdupois  Weight  is  used 
in  place  of  the  Money  Table. 

In  the  2nd  method  abridged  division  is 
used.  Also  in  the  successive  reductions  the 
multipliers  are  omitted. 


Ans.  1  cwt.  2  qr.  3  lb.  13  oz.  6  c?r.+  2  dr.  remr. 


Division  by  ioo. 


Example  xv. — Divide  £ 322 ,  125.  Id.  by  100. 


In  this  case  it  is  not  necessary  to  write  down  the  divisor ,  for  we  know  (see 
p.  17),  that  division  by  100  is  performed  at  once,  by  striking  off  two  figures 
on  the  right  of  the  number  divided. 


1st  step. 

Cutting  off  two  figures,  on  the  right, 
from  £322,  we  obtain  quotient  £3  and 
remr  £22.  Reducing  £22  to  shillings, 
and  adding  in  12s.,  we  obtain  452s. 

2nd  step. 

Cutting  off  two  figures,  on  the  right, 
from  452s.,  we  obtain  quotient  4s.  and 
remr  52 s.  Reducing  52 s.  to  pence,  and 
adding  in  Id.,  we  obtain  625d. 

And  so  on. 


£  s.  d. 

3,22  .  12  .  1 
20 
4,52 
12 
6,25 
4 

1,00 

Ans.  £3,  4s.  6\d. 


Similarly  we  proceed  in  the  case  of  divisors  1000,  10000,  &c., 
cutting  off,  at  each  stage,  three,  four,  &c.,  figures  respectively. 
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Class  II.  ( Abstract  Quotient). 

When  the  divisor  and  the  dividend  are  both  compound  quan¬ 
tities,  we  must,  before  the  division  can  be  performed,  reduce  them 
both  to  the  same  denomination. 

In  choosing  this  common  denomination,  we  take  care,  if  we 
would  avoid  unnecessary  labour,  that  it  is  as  high  as  possible. 


Example  xvi. — How  many  times  is  7  lbs.  4  ozs.  contained  in  4  acts. 
2  qrs.  10  lbs.  12  ozs.  ? 


In  this  case  we  reduce  both 


Multiplying  7  by  4 
and  adding  in  the  4  ozs. 
as  1  quarter-lb .  we  obtain 
29  quarter-lbs. 

Reducing  4  cwt.  2  qrs. 
10  lbs.  12  ozs.  also  to 
quarter-lbs.  and  adding 
in  12  ozs.  as  3  quarter -lbs. 
we  obtain  2059  quarter- 
lbs. 

Dividing  2059  by  29 
we  find  that  29  qr.-lbs. 
is  contained  71  times  in 
2059  qr.-lbs. 


cwts. 

qrs. 

4  . 

2 

4 

18 

28 

154 

36 

514 

4 


29)2059(71 
203  “ 

29 

29 

Aiis.  71  times. 


quantities  to  quarter-pounds. 
lbs. 

7 
_4 
29 


Example  xvii. — How  many  men  could  each  receive  145.  Id.  from  a 
fund  of  £6,  18s.? 


Reducing  both  quantities  to  the 
common  denomination  pence ,  we  ob¬ 
tain  175 d.  and  1656d. 

Dividing  1656  by  175  we  find 
that  175 d.  is  contained  9  times  in 
1656d.,  and  that  81(7.,  i.e.  6s.  7d.  is 
left  over. 

Note. — Here,  again,  the  quotient  9 
is  an  abstract  number.  The  answer 
9  men  results  from  the  following 
mental,  process : — 

“As  175  pence  is  contained  9  times 
in  1656  pence ,  therefore  9  men  could 
each  receive  that  sum.” 


s.  d. 

£  8. 

d. 

14  .  7 

6  .  18 

.  0 

12 

20 

175 

138 

12 

175)1656(9 
1575  - 

8  \d.  =  6s.  7 (l. 

A  ns.  9  men,  and  6s.  Id.  over. 
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VI.  MISCELLANEOUS  EXAMPLES. 

A.  If  123  articles ,  bought  at  £2,  175.  9d.  mcA,  are  5o/d  at 
£3,  25.  3cZ.  eac/t,  what  profit  is  made? 

We  first  subtract  £2,  17s.  9cZ.  from  £3,  2s.  3d  to  find  the  profit  on  one 
article,  namely,  4s.  6d 

Hence,  the  total  profit  is  123  times  4s.  6d  =  £27,  13s.  6d  Ans. 

Note.— Much  labour  would  be  wasted  if  we  multiplied  £2,  17s.  9 d  and 
£3,  2s.  3d.  separately  by  123  and  afterwards  subtracted  the  results. 


B.  A  merchant  bought  28  gallons  of  spirits  at  365.  a  gallon,  diluted 
it  with  water ,  and  then  sold  the  mixture  at  32 5.  a  gallon, 
making  a  profit  of  £4.  How  much  water  did  he  add? 

The  total  cost  was  36  x  28  =  1008s. 

The  total  profit  was  £4  =  80s. 
the  whole  mixture  was  sold  for  1088s. 

But  one  gallon  was  sold  for  32s., 

And  32s.  is  contained  34  times  in  1088s. 

i.e.  34  gallons  of  mixture  were  sold,  of  which  28  was  spirit. 

•  34  —  28  =  6  gallons  of  water  must  have  been  added. 


C.  (i).  Divide  £16,  85.  6 d.  between  A  and  B  so  that  for  every  half- 
crown  A  has  B  may  have  a  florin. 

Each  time  A  receives  5  sixpences  B  is  to  receive  4  sixpences; 
with  9  sixpences  this  could  be  done  once. 

But  in  £16,  8s.  6d  there  are  657  sixpences. 

And  9  sixpences  is  contained  73  times  in  657  sixpences. 

Hence,  A’s  share  is  73  half-crowns  =  £9,  2s.  6d  )  . 
and  B’s  „  73  florins  =  £7,  6s.  Od  \ - : 


C.  (ii).  Divide  £1,  I65.  2d.  among  7  men ,  12  women,  and  17  boys, 
so  that  each  woman  may  have  twice  as  much,  and  each  man 
three  times  as  much ,  as  each  boy . 

Here  the  7  men  receive  as  much  as  21  boys, 

„  12  women  „  „  24  boys, 

„  17  boys  „  „  17  boys; 

/,  all  the  persons  „  „  62  boys. 

Hence,  as  all  the  persons  receive  £1,  16s.  2d  among  them,  a  boy’s  share 

is  found  by  dividing  this  sum  by  62,  whence  we  obtain  quotient  7 d 

Thus  a  boy’s  share  is  7 d,  a  woman’s  14d,  and  a  man’s  21  d  Ans. 


MISCELLANEOUS  EXAMPLES 


C.  (iii).  Divide  £10,  155.  §d.  among  8  men ,  9  women ,  and  10  boys , 
giving  each  woman  2 s.  less  than  each  man ,  and  35.  moi'e  than 
each  boy . 


Here  each  wan  has  5s.  more  than  each  boy. 

Also  „  woman  „  3s.  „  „  boy. 

40s.  would  supply  the  extra  payment  for 
8  men,  and  27s.  would  supply  the  extra  pay¬ 
ment  for  9  women. 

Now  40s. + 27s.  =  67s.  =  £3,  7s. 

Hence  wesubtract  £3,  7s.  from £10, 15s.  6tf., 
and  divide  the  remainder  equally  among  the 
total  number  of  persons. 

Thus  a  boy’s  share  is  5s.  6d,  ) 

Hence  a  woman’s  „  8s.  6cl.,  >  A  ns. 

and  a  man’s  „  10s.  6d.  )  " 


£  s.  d. 

10  .  15  .  6 
3  .  7.0 


7  .  8 

-20  , 
27)148(5 
135 


13 

_L2  -  * 

27)162(6 

162 


6 


D.  A  sum  of  £26,  95.  was  made  up  of  a  certain  number  of  half- 
sovereigns ,  twice  as  many  shillings ,  three  times  as  many  half- 
crowns ,  and  seven  times  as  many  sixpences ;  how  many  coins 
were  there  altogether? 

Here  1  half-sovereign  4-  2  shillings  +  3  half-crowns  +  7  sixpences 
—  (20  +  4  +  15  +  7)  sixpences 
=  46  sixpences. 

Also,  £26,  9s.  =  1058  sixpences. 

And  46  sixpences  is  contained  23  times  in 
1058  sixpences. 

the  total  number  of  half-sovereigns  was  28 
„  „  shillings  „  46 

„  „  half-crowns  „  69 

„  „  sixpences  „  161 

the  total  number  of  coins  „  299 


£  s. 
26  .  9 

_ 40_ 

46)1058(23 

92 

138 

138 


bis. 


E.  A  sum,  of  £4,  5 s.  was  distributed  among  101  school-children 
so  that  each  boy  had  9 d.  and  each  girl  Is.  How  many  boys 
were  there? 

We  first  consider  how  much  money  would  be  used  in  giving  9 d.  to  every 
child. 

This  would  take  101  X  9  =  909d.  =  75 s.  9 d. 

There  would  now  remain  the  difference  between  £4,  5s.  and  75s.  9 d.; 
that  is,  9s.  3 d. 

And  this,  by  the  question,  was  sufficient  to  provide  an  extra  3 d.  for 
each  girl. 

Hence,  as  9s.  3 d.  =  37  threepences ,  there  must  have  been  37  girls, 
the  number  of  boys  was  101  —37  =  64  A?is. 
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F.  A  and  B  have  8s.  between  them;  B  and  C  have  11s.;  A  and  C 
have  15s.  How  much  has  each? 

Twice  A’s  money  +  twice  B’s  +  twice  C’s  =  85.  +  11s.  +  15s.  =  34s. 

A’s  money  +  B’s  +  C’s  =  17s. 

But,  by  the  question,  B’s  +  C’s  =  Us.; 

A’s  money  is  17s. -11s.  =  6s. 

Hence,  B’s  money  is  8s.  —  6s.  =  2s., 

And  C’s  money  is  11s.  -2s.  =  9s. 


G  (i).  Find  the  number  of  days  from  September  7th,  1891,  to  June, 


In  1891,  from  September  7th  to  the  end  of  the  month .  23 

„  in  October . 32 

„  „  November  . 30 

„  „  December  . 32 

In  1892,  „  January  .  32 

„  „  February  (leap-year) .  29 

„  „  March  .  32 

»  tt  April  .  30 

»  „  May .  32 

„  from  June  1st  to  June  16th .  26 


.*.  the  total  number  of  days  was  ...  283  Ans. 

N.B.-In  calculating  the  number  of  days  between  two  given  dates  the 
first  of  the  days  mentioned  is  not  counted. 

For  instance,  from  May  5th  to  May  6th  is  1  day; 

and  from  May  23d  to  May  27th  is  4  days. 


G  (ii).  The  “ Saturday  Review ”  of  October  12th,  1889,  was  num¬ 
bered  1772.  What  was  the  number  on  a  copy  bearing  the  date 
December  31s£,  1892? 


Here  we  first  find  the  number  of  weeks  in  the  period. 

Now,  from  Oct.  12th,  1889,  to  Oct.  12th,  1890,  there  were  365 
»  »  1890,  „  1891,  „  365 

,  »  »»  1891,  „  1892  (leap-year),  366 

and  from  Oct.  12th,  1892,  to  Dec.  31st,  1892, 

there  were  19  +  30  +  31  =  80 

Hence,  the  total  length  of  the  period  was  1176 
But  1176  days  =  168  weeks. 


>> 


»> 

>» 


the  required  number  is  1772  +  168  =  1940  Ans. 


(888) 
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MISCELLANEOUS  EXAMPLES. 


G  (iii).  August  8th ,  1892,  fell  on  a  Monday;  what  day  of  the  week 
was  Apil  14  th9  1891? 

As  365  -r  7  gives  quotient  52  and  remr  1,  it  follows  that  if  any  par¬ 
ticular  date  in  one  year  fall  on  a  Monday  it  will  fall  on  a  Tuesday  in  the 
next  year,  unless  that  be  leap-year,  in  which  case  it  will  fall  on  a  Wednesday; 
and  so  on. 

Now,  1892  was  leap-year. 

Hence,  counting  bach  two  days,  as  Aug.  8th,  1892,  was  a  Monday, 
Aug.  8th,  1891,  was  a  Saturday. 

Again,  the  number  of  days  between  April  14th  and  Aug.  8th  in  1891, 
was  16  -f-  31  -H  30  -H  31  -4-  8  =  116  days, 

And  116  -r  7  gives  quotient  16  and  remr  4. 

i.e.y  there  were  16  complete  weeks  and  4  days  in  this  period. 

Hence,  counting  bach  four  days  from  Saturday,  we  find  that  April  14th, 
1891.  fell  on  a  Tuesday. 


G  (iv).  On  September  13 th,  1891,  a  man  had  lived  14000  days; 
find  the  date  of  his  birth. 

J  J  365)14000(38 

Dividing  14000  by  365  we  obtain 
quotient  38  and  remr  130. 

Thus  the  period  contains  38  common 
years  + 130  days. 

But  in  38  years  there  were  9  leap-years, 
which  would  account  for  9  extra  days. 

Subtracting  9  from  130  we  obtain  remr  121. 

And  1891-38  =  1853. 

Hence,  the  man  was  born  121  days  before  Sept.  13th, 

Now,  counting  back  from  Sept.  13th, 

there  were  in  Sept.,  1853  {up  to  the  13 th), 

„  „  Aug.,  , . 

„  »  July, . 

,,  ,,  June,  . 

Total  105  „ 

And  121-105  =  16  days. 

Thus  the  man  was  born  16  days  before  June  1st,  1853. 
i.e.,  he  lived  16  days  in  May,  1853, 

the  date  of  his  birth  was  May  15th,  1853. 


1095 

3050 

2920 

130 

9 

121 


1853. 


13  days. 
31  „ 
31  „ 

30  „ 
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VII.  FACTORS,  MULTIPLES,  PRIMES. 

A  Factor  of  a  number  divides  that  number  exactly  (i.e.  without 
remainder). 

For  instance,  7  is  a  factor  of  35;  13  is  a  factor  of  91; 

and  2,  3,  8,  12,  are  all  factors  of  24. 


A  Multiple  of  a  number  contains  that  number  exactly. 

For  instance,  35  is  a  multiple  of  7;  91  is  a  multiple  of  13; 

and  24  is  a  multiple  of  each  of  the  numbers  2,  3,  8,  12. 

JVote.—As  every  number  is  exactly  divisible  by  itself  and  by  1,  every 
number  has,  strictly  speaking,  at  least  two  factors;  hence  when  a  number 
is  spoken  of,  shortly,  as  having  no  factors,  the  words  “  except  itself  and 
unity”  are  implied. 

Also  the  words  divisible  and  divisor  are  commonly  used  with  the  sense 
“exactly  divisible”  and  “exact  divisor.” 


A  Prime  number  (or  'prime )  has  no  factors ,  except  itself  and 

unity. 

For  instance,  5,  13,  29,  53,  are  primes. 

Hence,  the  prime  factors  of  a  number  are  those  prime  numbers 
which  exactly  divide  that  number. 

For  instance,  5  and  7  are  prime  factors  of  35; 
but  4  and  6,  though  factors,  are  not  prime  factors  of  12. 

A  number  which  has  factors,  other  than  itself  and  unity,  is 
called  composite. 

A  common  factor  of  two,  or  more,  numbers  divides  each  of 
them  exactly. 

For  instance,  7  is  a  common  factor  of  .63  and  35; 

and  4  is  a  common  factor  of  36,  84,  and  100. 

A  common  multiple  of  two,  or  more,  numbers  contains  each 
of  them  exactly. 

For  instance,  48  is  a  common  multiple  of  6,  8,  and  12. 

Two  numbers  are  pnime  to  each  other ,  when  they  have  no  common 
factor,  except  unity. 

For  instance,  7  is  prime  to  11;  8  is  prime  to  13 ;  12  is  prime  to  25. 

Hence  two  composite  numbers  may  be,  but  two  prime  numbers 
must  be,  prime  to  each  other. 
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TESTS  OF  DIVISIBILITY. 


A  number  is  called  even  or  odd  according  as  it  is,  or  is  not, 
exactly  divisible  by  2. 

Thus,  0,  2,  4,  6,  &c.  are  even ,  and  1,  3,  5,  7,  &c.  are  odd. 

Tests  of  Divisibility.* 

The  following  tests  enable  us  to  discover  at  once,  without  the 
labour  of  a  trial  division,  whether  a  given  number  is,  or  is  not, 
exactly  divisible  by  any  number  less  than  12  (except  7). 

Also,  t'o  obtain  the  remainder  (if  any)  without  actually  dividing. 

(I.)  A  number  is  divisible  bij  2,  if  the  right-hand  digit  is  even, 
and  not  unless. 

Thus,  we  know  at  a  glance,  that  754037298  is,  and  that  38402283  is 
not,  divisible  by  2. 

(II.)  A  number  is  divisible  by  5,  if  the  right-hand  digit  is  either 
o  or  5,  and  not  unless. 

Thus,  we  know  at  a  glance,  that  1456310  and  7846365  are  divisible  by  5; 
and  that  3705254  is  not  divisible  by  5. 

(III.)  A  number  is  divisible  by  4,  or  by  25,  if  the  number  formed 
by  the  two  last  digits  is  divisible  by  4,  or  by  25,  and  not 
unless  A 

Thus,  by  this  test  we  quickly  discover  that  387645372  is  divisible  by  4, 
and  that  760889326  is  not  divisible  by  4. 

Also,  that  2476375  is,  and  that  3867385  is  not,  divisible  by  25. 

(IV.)  A  number  is  divisible  by  3,  or  by  9,  if  the  sum  of  its 
digits  is  divisible  by  3,  at'  by  9,  and  not  unless. 

For  instance,  725634  is  divisible  by  9,  for  the  sum  of  its  digits  is  27 ; 
and  137625  is  not  divisible  by  9,  but  is  divisible  by  3,  for  the  sum  of  its 
digits  is  24. 

N.B. — In  practice  it  is  not  necessary  actually  to  add  all  the  digits  of 
the  number  together,  we  may  “cast  out”  the  nines  one  by  one  as  they  are 
obtained,  since  all  we  require  to  know  is  the  remainder,  if  any. 

Thus  we  can  see  at  once  that  72  5  63  4  is  divisible  by  9,  since  its  digits 
can  be  arranged  in  pairs,  each  of  which  pairs  makes  up  nine. 

Also,  we  can  see  that  3472856  is  not  divisible  by  9  (nor  by  3),  for,  after 
discarding  three  pairs  each  amounting  to  9,  the  digit  8  is  left  alone. 

Hence  also  we  know,  without  actually  dividing,  that  3472856 -f- 9  yields 
remainder  8. 

Again,  if  we  “  cast  out  ”  two  threes  from  this  remr  8,  we  also  know  that 
3472856-7-3  yields  remr  2. 


*  For  proofs  of.  these  tests  see  Appendix. 

t  Similar  tests  applied  to  the  three  last  figures  hold  for  8  and  125.  .... 

The  test  for  6  is  evidently  that  the  number  be  divisible  by  both  2  and  3,  i.e.  that  it  is 
even,  and  that  the  sum  of  its  digits  is  divisible  by  3. 


EXAMPLES. 
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(V.)  A  number  is  divisible  by  11  if  the  difference  between  the  sums 
of  the  digits^  in  the  units’,  hundreds’ ,  &c.  places,  and  those  in 
the  alternate  tens’ ,  thousands’ ,  &c.  places ,  is  divisible  by  11; 
and  not  unless. 

For  instance,  in  the  number  745432809 

as  9  +  8  +  34-5  +  7  =  32;  and  as  0  +  2  +  4  +  4  =  10 ; 
and  as  32  -  10  =  22,  which  is  divisible  by  11, 

745432809  is  divisible  by  11. 


Example  i. — Resolve  42840  into  its  prvme  factors. 

1st  Method. 

Here  we  divide  in  succession  by  2  as  long  as  the 
quotients  are  even;  then  by  5  because  the  quotient 
ends  in  5 ;  then  by  3  as  long  as  the  sums  of  the 
digits  of  the  quotients  are  divisible  by  3.  We  then 
find  by  trial  that  7  is  a  factor  and  yields  quotient 
17,  a  prime  number. 

42840  =  2x2x2x5x3x3x  7  x  17  Ans. 


2nd  Method. 


2 | 42840 
2 1 2 1 420 
2 | 10710 
5  |J>355 
3 1 1071 
3  |  357 
71119 
17 


1st  step.  Cut  off  the  0  ( i.e .  divide  by  10).  4  |  4284  0 

2nd  step.  Divide  by  4,  since  84  is  divisible  by  4.  9  11071' 

3rd  step.  Divide  by  9,  since  the  sum  of  the  digits 

of  1071  is  divisible  by  9.  7  |  1 19 

4th  step.  Obtain  the  factor  7  by  trial.  1  7 


42840  =  10  x4x9x7x  17  =  2x5x2x2x3x3x7x  17. 

Or,  with  the  index  notation  (see  p.  12),  42840  =  23  x  32  x  5  x  7  X  17  Ans. 


Example  ii. — Is  823  a  piime  number ? 

We  know  at  once  that  823  is  not  divisible  by  either  2,  3,  5  or  11. 

We  now  try  the  other  primes,  namely,  7,  13,  17, 

&c.,  in  succession,  up  to  29,  and  obtain  a  remainder 
in  each  case. 

Also,  when  we  divide  by  29,  we  again  obtain  a 
remainder.  And  the  quotient  in  this  case  is  28, 
a  number  less  than  the  trial  divisor  29.  We  need 
therefore  proceed  no  further,  for  if  any  number 
greater  than  29  were  a  factor  of  823  the  quotient 
would  be  one  of  the  numbers  already  tried  and 
discarded. 

823  is  a  prime. 


29)823(28 

58 

243 

232 

11 
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GREATEST  COMMON  FACTOR. 


VIII.  GREATEST  COMMON"  FACTOR.* 

The  Greatest  Common  Factor  (g.c.f.)  of  two  or  more 
numbers  is  the  greatest  number  which  divides  each  of  them  exactly. 


When  the  prime  factors  of  the  numbers  are  known  their  G.C.F. 
is  evident. 

For  instance,  as  35  =  5  X  7, 
and  77  =  11  x  7, 

7  is  the  only  common  factor  of  35  and  77. 

.*.7  is  their  greatest  common  factor. 

Again,  as  36  =  2  x  2  x  3  X  3, 

40  =  2x2x2x5, 
and  56  =  2x2x2x7, 

and  as  the  number  2  occurs  as  a  common  factor  twice  over,  but  no  other 
prime  factor  is  common  to  all  three  numbers, 

the  g.c.f.  of  36,  40,  and  56  is  2  X  2,  or  4. 

Note. — After  a  little  practice  the  g.c.f.  of  small  numbers  such  as  the 
above  can  easily  be  found  mentally . 

Example  i. — Write  down  the  G.C.F.  of  21  x  11  and  35  x  11. 
Ans.  7  X  11,  or  77. 


Example  ii. — Find ,  by  resolving  the  numbers  to  their  prime  factors , 
the  G.C.F.  of  126,  210,  and  231. 


Here  we  observe  that 
there  are  two,  and  only 
two,  factors  common  to  all 
three  of  the  given  numbers, 
namely,  3  and  7. 

the  g.c.f.  is  3  X  7,  or  21. 


2  1 126 

2 | 210  3 | 231 

3  |  63 

5 | 105  7 [77 

3  [21 

3 | 21  11 

7 

7 

3X7  =  21  Ans. 

The  labour  of  resolving  large  numbers  to  their  prime  factors  in 
order  to  discover  their  g.c.f.  is  avoided  in  practice  by  adopting 
the  following  method,  or  some  modification  of  it. 


*  The  word  measure  is  often  used  instead  of  factor;  and  Greatest  Common  Measure 
(G.c.m.);  or  Highest  Common  Divisor  (h.c.d.);  instead  of  Greatest  Common  Factor 
(G.C.F.). 
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Example  iii. — Find  the  G.C.F.  of  1517  and  5986. 


1st  step. 

Dividing  the  greater 
number  by  the  less  we 
obtain  the  remr  1435. 

2nd  step. 

Dividing  the  previous 
divisor  1517  by  1435  we 
obtain  the  remr  82. 

3rd  step. 

Dividing  the  previous 
divisor  1435  by  82  we 
obtain  the  remr  41. 


1517)5986(3 

4551 

1435)1517(1 

1435 

82)1435(17 

82 

615 

574 

41)82(2 

82 


4-th  step. 

Dividing  the  previous 
divisor  82  by  41,  we  ob¬ 
tain  no  remr.  The  last  divisor ,  41,  is  the  G.C.F. 


Ans.  41. 


The  above  method  depends  upon  the  following  principles : — 

(I.)  Every  common  factor  of  two  numbers  is  a  factor  of  the  sum 
of  any  multiples  of  those  numbers. 

For  instance,  as  7  is  a  common  factor  of  14  and  21, 

.*.  7  is  a  factor  of  14  x  4  +  21  x  3,  i.e.  of  119; 

also  7  is  a  factor  of  14  X  5  +  21  X  1,  i.e.  of  91;  and  so  on. 

(II.)  Every  common  factor  of  two  numbers  is  a  factor  of  the  differ¬ 
ence  of  any  multiples  of  those  numbers. 

For  instance,  as  7  is  a  common  factor  of  14  and  49, 

7  is  a  factor  of  49  X  3  -  14  x  5,  i.e.  of  77; 

also  7  is  a  factor  of  49  X  1  —  14  x  2,  i.e.  of  21;  and  so  on. 

Hence,  in  Example  iii.,  it  follows  from  (II.)  that  every  com¬ 
mon  factor  of  5986  and  1517 
is  a  factor  of  5986  xi  —  1517  x  3,  i.e .  of  1435. 

And  from  (I.)  that  every  common  factor  of  1517  and  1435 
is  a  factor  of  1517  X  3  +  1435  x  i,  i.e.  of  5986. 

the  G.C.F.  of  1517  and  5986  is  also  the  G.C.F.  of  1435  and  1517. 

In  other  words,  the  second  pair  (divisor  and  dividend)  have  the 
same  G.C.F.  as  the  first  pair.  Similarly  for  the  third  pair,  &c. 

Hence,  finally,  we  conclude  that  the  G.C.F.  of  1517  and  5986 
is  the  same  as  that  of  41  and  82,  which  is  evidently  41. 
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In  the  same  way  the  g.C.f.  of  three ,  or  more,  numbers  may  be 
obtained  by  first  finding  the  G.C.F.  of  two  of  them;  then  the 
G.C.F.  of  the  first  result  and  the  third  number ;  and  so  on. 

Example  iv. — Find  the  G.C.F .  of  3157,  3731,  and  4715. 

3157)3731(1  287)4715(16 

3157  287 

574)3157(5  1845 

2870  17  22 

1st  result,  287)574(2  123)287(2 

-  574  246 

41)123(3 
Am.  41.  123 


Note.  —  If  the  abridged  method  of  division  (see  page  15)  be  employed, 
Example  iii.  would  be  worked  thus : — 

Mental  Work.  Written  Work. 

Ut  step.  1517  )5986(3 

3  times  7  is  21,  21  from  26,  5.  1435)  1517(1 

Carry  2: . \ 

3  times  1  is  3,  3  and  2  is  5,  5  from  8,  3. 

3  times  5  is  15,  15  from  19,  4. 

Carry  1; . 

3  times  1  is  3,  3  and  1  is  4,  4  from  5,  1. 

&c. 

The  work  of  finding  a  G.C.F.  may  often  be  much  condensed  by 
a  judicious  use  of  the  principles  (I.)  and  (II.)  on  page  55,  com¬ 
bined  with  a  knowledge  of  the  Tests  of  Divisibility  on  page  52. 

Thus  (i)  Any  factors  which  evidently  divide  all  the  given  numbers  may  be 
first  removed  and  reserved  as  factors  of  the  g.C.f. 

(ii)  Any  factor  which  evidently  divides  one  or  more  of  the  given  numbers, 
but  does  not  divide  all  of  them,  may  be  rejected  at  any  stage  of  the  work, 
as  it  cannot  be  a  factor  of  the  g.c.f. 

(iii)  As  the  remainder  resulting  from  any  of  the  subtractions  contains  the 
g.c.f.,  our  object  is  to  make  this  remainder  as  small  as  we  can.  Hence 
it  is  often  convenient  to  reverse  the  order  in  such  subtractions,  when  by 
so  doing  the  difference  which  results  is  smaller  than  would  be  obtained 
by  following  the  ordinary  process  of  division. 

The  examples  which  follow  illustrate  such  modifications  of  the 
process.* 


*  It  is  best  for  young  beginners  to  conflue  their  attention  to  the  methods  of  Examples 
i.  ii.  iii.  and  iv. 


82)1435(17 

615 

Ans.  41)82(2 
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Example  v. — Find  the  G.C.F.  of  9063  ancl  14787. 

Here  we  observe  that  9  is  a  factor  of  both  the  numbers  (see  page  52). 
We  therefore  first  divide  by  9  and  reserve  9  as  a  factor  of  the  g.c.f. 

We  next  operate  upon  1007  and  1643. 

1st  step. 

Double  1007  and  subtract  (reverse 
way)  1643  from  it,  thus  obtaining  a 
difference,  371,  less  than  what  would  9  | 

have  been  obtained  by  taking  1007 
from  1643. 

2nd  step. 

Treble  371  and  subtract  (reverse  way) 

1007  from  it,  obtaining  the  difference 
106. 


|  9063 

14787 

1007 

1643 

>2014 

1 1 1 3< 

•371 

106 

. >318 

106< 

. £3 

3rd  step. 

Treble  106  and  subtract  from  371, 

obtaining  the  difference  53.  9  X  53  =  477  Ans. 

Ifth  step. 

Double  53  and  subtract  from  106, 
when  no  remainder  occurs. 


Hence  the  g.c.f.  of  1007  and  1643  is  53, 

the  g.c.f.  of  9063  and  14787  is  9  x  53,  i.e.  477. 


Example  vi. — Find  the  G.C.F.  of  40457  and  420325. 

Here  we  first  reject  25  from  420325,  for  we  see  that  5  cannot  be  a 
factor  of  the  g.c.f. 

Dividing  420325  by  25;  i.e.  multiplying  420325  by  4  and  cutting  off 
the  last  two  figures  (see  p.  19),  we  obtain  quotient  16813. 

We  next  operate  upon  16813  and  40457. 

1st  step. 

Double  16813,  and  subtract  from 
40457,  obtaining  remr  6831. 

2nd  step. 

Treble  6831  and  subtract  (reverse 
way)  16813  from  the  result,  obtaining 
remr  3680. 

3rd  step. 

Reject  in  succession  the  factors  10,  4, 

4,  none  of  which  contain  a  factor  of 
the  g.c.f.  (for  the  two  given  numbers 
are  odd,  and  do  not  both  end  in  5) ; 
we  now  know  that  the  reqd  g.c.f.  is 
either  23  or  1,  for  23  is  a  prime. 

4th  step. 

Divide  6831  by  23,  when  no  remainder 
occurs.  .*.23  is  the  reqd  G.C.F 


420325 
4 

1  6813v00  40457 
20493  33626 


4  [  368,0 
4  1  92 
23 


6831(297 

46 

223 

207 


161 

161 


Ans.  23. 


Note. — For  the  g.c.f.  of  compound  quantities  see  Chapter  X. 
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IX.  LEAST  COMMON  MULTIPLE. 

The  Least  Common  Multiple  (l.c.m.)  of  two  or  more 

numbers  is  the  least  number  which  contains  each  of  them  exactly. 

When  the  prime  factors  of  the  numbers  are  known  those  of 
their  L.C.M.  can  be  written  down  at  once. 

For  instance,  as  35  =  5  x  7,  and  77  =  7x11, 
it  is  evident  that  every  common  multiple  of  35  and  77  must  contain  each 
of  the  primes  5,  7,  and  11. 

the  least  common  multiple  of  35  and  77  is  5x7x11,  or  385. 

Again,  as  36  =  2  x  2  x  3  X  3, 

40  =  2x2x2x5, 
and  56  =  2x2x2x7, 

it  is  evident  that  in  every  common  multiple  of  36,  40,  and  56 
the  prime  2  must  occur  as  a  factor  not  less  than  three  times  over, 

»>  3  „  „  „  twice  over, 

and  5  and  7  „  „  „  Once. 

.*.  the  least  common  multiple  is  2x2x2x3x3x5x7,  or  2520. 

Hence  all  the  different  prime  factors  to  be  found  in  the  numbers 
must  appear  in  their  l.c.m. 

Also,  if  any  particular  prime  factor  occurs  twice  over  in  one  or 
more  of  the  numbers  but  does  not  occur  more  than  twice  over  in 
any  one  of  them,  it  must  occur  twice ,  but  must  not  occur  mare  than 
twice  over  in  their  l.c.m.  And  so  on. 

Example  i. — Find ,  by  resolving  each  of  the  numbers  to  its  prime 
factors ,  the  L.C.M.  of  126,  210,  231. 

Here  we  observe  that  3  is 
the  only  factor  which  occurs 
twice  over  in  any  one  of  the 
given  numbers,  and  that  no 
prime  occurs  more  than  twice 
over  in  any  of  the  numbers. 

Hence  the  l.c.m.  is  2X3X  3  X7X5X11=  6930  Ans. 


2  |  126 
3  [63 
3  [21 
7 


2  [210 
5  1105 
3  |  21 
7 


3  |  231 
7  |_7_7 

11 


It  is  not  always  necessary  to  resolve  each  of  the  numbers 
separately  into  its  prime  factors,  as  it  often  happens  that  one  or 
more  of  the  numbers  whose  L.C.M.  is  required  is  contained  in 
another  of  them. 

For  instance,  in  order  to  find  the  l.c.m.  of  21,  35,  63,  and  105,  it  is  not 
necessary  to  consider  21  and  35,  for  these  are  both  contained  in  105,  and, 
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consequently,  any  number  which  contains  105  must  also  contain  21  and  35. 
Here  then  we  need  only  consider  63  and  105. 

Now  63  =  7  x  3  X  3,  and  105  =  5x3x7. 

Hence  the  l.c.m.  of  21,  35,  63,  and  105  is  7  X  3  X  3  X  5,  or  315. 

In  the  case  of  numbers  which  can  easily  be  resolved  into  their 
prime  factors,  the  process  is  commonly  arranged  as  follows: — 

Example  ii .—Find  the  L.C.M .  of  7,  8,  12,  14,  16,  24,  30,  and  35. 

1st  line. 

2  |X,  *$,  14,  16,  24,  30,  35 

2  |X,  8,  12,  15,  35 

2  |  4,  6,  15,  35 

5  I Al_  *$,  15,  35 
2,  3,  7 

l.c.m.  is  2X2X2X5X2X3X7 

=  80  X  21  =  1680  Ans. 

2nd  line. 

Cut  out  7,  as  it  is  contained  in  35. 

Divide  again  by  2. 

Bring  down  15  and  35  to  the  next  line. 

Continue  this  process  until  a  line  is  reached  in  which  no  two  numbers 
have  any  common  factor. 

Finally,  multiply  together  all  the  divisors  and  the  numbers  in  this  last 
line,  and  the  result  is  the  l.c.m.  required. 


In  many  cases  the  above  process  may  be  dispensed  with,  for 
the  factors  of  the  l.c.m.  can  easily  be  found  by  inspection ,  and  be 
written  down  one  by  one  as  follows: — 

Example  iii. — Find  the  L.C.M.  of  15,  21,  27,  30,  35,  and  42. 

Written  Work. 

3X5X7X3X3X2  =  21  X90  =  1890  Ans. 

Mental  Work. 

1st  step.  As  15  =  3  X  5,  we  write  down  3x5,  as  two  factors  of  the  L.C.M. 
2nd  step.  As  21  =  3  X  7,  and  we  already  have  a  3  set  down,  we  append 
7  only. 

3rd  step.  As  27  =  3  X  3  X  3,  and  we  already  have  one  3  set  down,  we 
now  need  but  two  more,  and  so  append  3x3. 

4th  step.  As  35  =  5  X  7,  and  as  we  already  have  both  these  factors  written 
down,  we  append  no  fresh  factor  at  this  stage. 

5th  step.  As  42  =  7  X  3  X  2,  we  need  only  to  append  the  fresh  factor  2. 

Finally,  3x5x7x3x3x2  =  21  x9x  10  =  1890. 


Cut  out  7,  8,  12  as  they 
are  contained  in  14,  16, 
24,  respectively. 

Divide  by  2,  i.e.  by  any 
prime  which  is  contained 
in  two  at  least  of  the 
remaining  numbers. 
Bring  down  35,  which 
is  not  exactly  divisible 
by  2,  to  the  next  line. 
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When  the  numbers  whose  L.C.M.  is  required  are  not  easily 
resolved  into  factors  at  sight ,  we  first  find  their  G.C.F.,  by  help  of 
which  the  factors  of  their  l.c.m.  are  found. 

For  instance,  in  order  to  find  the  l.c.m.  of  391  and  437, 
we  first  find  their  g.c.f.,  namely,  23; 

we  then  obtain  by  division,  391  =  23  x  17 
and  437  =  23  x  19. 

Thus  the  required  l.c.m.  is  23  X  19  X  17  =  437  X  17  =  7429. 

It  follows  from  the  above  that  the  L.C.M.  of  two  numbers  is 
equal  to  their  product  divided  by  their  G.C.F. 

For  the  l.c.m.  of  391  and  437  is  437  X  17 

=  437  X  391  4-  23 
=  product  -r  G.C.F. 

Hence,  to  find  the  L.C.M.  of  two  large  numbers  we  first  find 
their  g.c.f.,  then  divide  one  of  the  given  numbers  by  their  G.C.F.,  and 
multiply  the  quotient  obtained  by  the  other  given  number. 

Example  iv. — Find  the  L.C.M.  of  1333  and  1767. 

1333)1767(1 
1333 

434)1333(3 
1302 

g.c.f.  31)434(  14 
-  31 

Here  we  first  find  the  g.c.f.,  124 

namely,  31;  .we  then  divide  124 
1333  by  31,  obtaining  quotient  — 

43;  finally,  we  multiply  1767  by 
43,  obtaining  the  l.c.m.  75981. 


31)1333(43 
124  — 

93 
93 


1767 

43 

5301 

7068 

l.c.m.  =  75981  Ans. 


Example  v. — Find  the  L.C.M.  of  1353,  1517,  and  2829. 

Here  the  g.c.f.  is  found  to  be  41. 

Dividing  each  of  the  given  numbers  by  41,  we  obtain, 

1353  =  41  x  33  =  41  x  11  x  3 
1517  =  41  x  37 

2829  =  41  x  69  =  41  X  23  X  3 

Hence  the  l.c.m.  is  41  X  37  X  23  X  11  X  3 

=  1517  X  23  X  33  =  1151403  Ans. 

Note. — In  this  example,  in  order  to  save  space,  the  work  done  in  finding 
the  g.c.f.,  and  in  the  succeeding  divisions  and  multiplications,  is  not  given. 
The  student,  however,  should  in  all  cases  show  all  the  written  work. 
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X.  MISCELLANEOUS  EXAMPLES. 

In  order  to  find  the  G.C.F.,  or  L.C.M.,  of  compound  quantities  we 
must  express  them  all  in  one  single  denomination ,  and  then  find 
the  G.c.F.,  or  L.C.M.,  in  that  denomination. 

A  (i).  Find  the  largest  sum  of  money  which  is  exactly  contained  in 
both  £23,  35.  3d.  and  £14,  35.  3d. 

In  other  words,  find  the  g.c.f.  of  £23,  3s.  6tf.  and  £14,  3s.  3 d. 

Here  we  choose  the  common  denomination  threepences  in  which  to 
express  both  quantities. 

We  find  that  £23,  3s.  Qd.  =  1854  threepences , 
and  £14,  3s.  3 d.  =  1133  threepences. 

We  next  find  the  g.c.f.  of  1854  and  1133,  namely,  103. 

Hence  the  g.c.f.  of  1854  threepences  and  1133  threepences  is  103  three¬ 
pences  =  £1,  5s.  9 d.  Ans, 


A  (ii).  Find  the  smallest  debt  which  could  be  exactly  discharged 
either  in  dollars  (45.  2d.),  half -crotons,  florins,  shillings,  francs 
(10  d.),  or  threepences . 

The  reqd  sum  of  money  is  the  l.c.m.  of  a  dollar,  a  half-crown,  a  florin, 
a  shilling,  a  franc,  and  a  threepence; 

i.e.  the  L.c.'M.  of  50 cL,  30cL,  24d.,  12c?.,  10rf.,  and  3d. 

=  5x5x2x3x2x2  pence  =  50  s.  =  £2,  10s.  Ans. 


B  (i).  Find  the  greatest  number  which  will  divide  both  4659  and 
1068  and  leave  the  remainder  4  in  each  case. 

We  first  subtract  4  from  each  number,  obtaining  4655  and  1064. 

We  then  find  the  g.c.f.  of  4655  and  1064,  namely,  133. 

i.e.  133  is  the  greatest  number  which  divides  4655  and  1064  without  rent1'. 

.*.  133  is  the  greatest  number  which  divides  both  4659  and  1068,  with  remv  4. 


B  (ii).  Find  the  least  number  which ,  when  divided  by  35  yields 
remainder  34,  when  divided  by  42  yields  remainder  41,  and 
when  divided  by  56  yields  remainder  55. 

The  l.c.m.  of  35,  42,  and  56is5x7x3x2x4  =  70xl2  =  840 ; 
i.e.  840  is  exactly  divisible  by  each  of  the  numbers  35,  42,  56. 

Hence  the  reqtl  number  is  840  —  1  =  839  Ans. 


C.  Prove  that  421  and  536  are  prime  to  each  other. 

In  other  words,  show  that  their  g.c.f.  is  unity . 
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D.  Find  (i)  the  multiple  of  67  which  is  nearest  to  10000. 
Also  (ii)  the  multiple  of  67  which  is  nearest  to  1000. 


(i)  Dividing  10000  by  67  we  obtain  quotient  149  and  remr  17. 


Now  17  is  less  than  half  of  67. 

Hence,  the  reqd  multiple 
is  10000  -  17,  or  9983  Ans.  (i). 

(ii)  Again,  from  the  above  division,  we  see 
that  IOOO-t-67  gives  quotient  14,  and  a 
remr  62,  which  is  more  than  half  of  67. 
(i.e.  1000  falls  short  of  containing  67, 
just  fifteen  times  by  5). 


67 ) 10000 ( 149 
67 
330 
268 
620 
603 
17 


Hence,  in  this  case,  the  reqd  multiple  is  1000  -f  5  =  1005  Ans.  (ii). 


When  the  sum,  or  difference,  of  products  or  quotients  is  required,  we 
may  often  save  labour  if  we  detect  the  presence  of  a  common  factor  For 
instance: —  J 

E  (i).  Find  the  sum  of  87  x  23  and  29  x  37. 

Here,  instead  of  multiplying  87  by  23  and  29  by  37,  and  then  adding 
the  results,  we  observe  that  29  is  a  common  factor  of  87  and  29.  We 

Sere^re’  firs^  3  X  23  to  3  7,  and  afterwards  multiply  the  result  bv  29 
(See  Theorem  II.  on  p.  10.)  J  ' 

Thus,  87  X  23  +  29  x  37  =  29  x  (69  +  37)  =  29  x  106  =  3074  Ans. 


E  (ii).  Find  the  difference  between  24552  -f-  62  and  11563  31. 

Here,  as  31  is  a  common  factor  of  both  divisors,  we  first  find  the  differ¬ 
ence  between  24552  -f-  2  and  11563,  and  afterwards  divide  the  result  by  31. 

Thus,  24552  -r  62  -  11563  31  =  (12276  -  11563)  31 

=  713  -f-  31  =  23  Ans. 


F  (i).  Find  all  the  divisors  of  1155. 

Resolve  1155  into  prime  factors:  then,  if  we  include  1  and  1155  we 
see  that  there  are,  in  all,  sixteen  divisors,  namely:— 

1,  5,  3,  7,  11,  511155 

5x3,  5x7,  5x11,  3x7,  3x11,  7x11,  3 1231 

5x3x7,  5x3x11,  5x7x11,  3x7x11,  ?  1 11 

and  5x3x7x11.  11 

i.e.  1,  3,  5,  7,  11;  15,  35,  55,  21,  33,  77;  105,  165,  231,  385;  1155. 


ON  FACTORS  AND  MULTIPLES. 


03 


F  (ii).  Find  all  the  common  factor's  of  3003  and  1287. 


Resolve  into  prime  factors. 
Hence  all  the  factors  common 
to  both  numbers  are 
3,  11,  13; 

3x11,  3x13,  11x13; 
and  3  x  11  X  13. 

i.e.  3,  11,  13,  33, 


3| 

3003 

3 | 1 287 

7| 

1001 

3  |  429 

11 

|  143 

11 | 143 

13 

13 

39,  143,  and  429. 


G.  The  G.C.F.  of  two  numbers  is  440;  their  L.C.M.  is  19360; 
one  of  the  numbers  is  1760;  find  the  other . 

The  l.c.m.  of  two  numbers  =  their  product  -f-  their  g.c.f.  (See  p.  60.) 

the  product  of  the  numbers  =  their  l.c.m.  x  their  g.c.f. 

Hence  the  product  of  the  reqd  numbers  =  19360  X  440. 

But  one  of  the  numbers  is  1760; 

*.  the  other  is  (19360  x  440)  -r  1760 

=  (19360  x  440)  t(4  x  440) 

=  19360  -r  4* 

=  4840  Arts. 


H.  The  continued  product  of  three  consecutive  numbers  is  35904 ; 
find  them . 

„  ,  ,  4135904 

Resolving  into  factors  we  find  that  4  I  8976 

35904  =  4x4x4x3x  11  x  17  4 

=  4x4x2x3x11x17x2  JjTTftfii 

=  (4  x  4  x  2)  x  (3  X  11)  X  (2  x  17)  k-oi = 

=  32  x  33  X  34  Ans.  • — — 


K.  By  what  number  must  23958  be  multiplied  that  the  product 
may  be  a  perfect  cube? 

[A  perfect  cube  is  a  number  which  can  be  expressed  as  the  continued 
product  of  three  equal  factors.  See  page  12.] 


Resolving  into  prime  factors  we  find  that  2  |  23958 

23958  =  2  x  32  x  ll3.  9  [  11979 

Hence,  23958  x  22  x  3  =  23  X  33  X  ll3,  1 1  |  1331 

=  (66)3.  121 


the  reqd  multiplier  is  22  x  3,  or  12  Ans. 


*  It  would  be  a  waste  of  labour  to  multiply  19360  by  440  and  then  divide  the  result  by 
1760;  for  1760  is  440  x  4,  and  to  multiply  by  440  and  afterwards  to  divide  by  440  x  4  is 
equivalent  to  simply  dividing  by  4. 
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XL  FRACTIONS. 

Notation. 


If  any  unit  (or  quantity)  be  divided  into  a  number  of  equal  parts , 
one  or  more  of  those  parts  is  called  a  Fraction  of  that  unit  (or 
quantity). 


If  the  whole  be  divided  into 


two 

three 

four 

five 

six 


equal  parts,  the 

>> 


parts  are  called  halves ; 

„  „  thirds ; 

„  „  fourths ,  or  quarters ; 

>»  »  fifths  >' 

, ,  , ,  sixths  ; 


and  so  on. 


For  instance,  the  abstract  fraction  Three  -  eighths  indicates  that, 
unity  being  divided  into  eight  equal  parts,  three  of  those  parts  are  taken ; 

and  Eleven-sixteenths  indicates  that,  unity  being  divided  into  sixteen 
equal  parts,  eleven  of  those  parts  are  taken. 

Again,  Seven-twentieths  of  £i  indicates  that,  the  concrete  unit  £1 
being  divided  into  twenty  equal  parts,  seven  of  those  parts  are  taken ; 

hence,  as  £1  =  20  shillings, 
one-twentieth  of  £1  is  1  shilling, 
and  seven-twentieths  of  £1  is  7  shillings. 

Also,  Nine -tenths  of  4  tons  indicates  that,  the  quantity  4  tons  being 
divided  into  ten  equal  parts,  nine  of  those  parts  are  taken ; 

hence,  as  4  tons  =  80  cwts., 
one- tenth  of  4  tons  is  8  cwts., 
and  nine-tenths  of  4  tons  is  72  cwts.,  or  3  tons  12  cwts. 


Any  fraction  may  be  represented  in  figures  by  two  numbers, 
one  of  which  is  written  above  the  other,  with  a  line  between 
them: 

The  lower  number  is  called  the  Denominator  (i.e. the  Namer); 

for  it  shows  into  how  'many  equal  parts  the  unit  is  divided;  i.e .  it 
names  the  kind  of  part,  whether//^,  twelfths,  &c. 


NOTATION. 
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The  upper  number  is  called  the  Numerator  (i.e.  the  Counter ); 

for  it  shows  how  many  of  these  parts  there  are  in  the  fraction; 
i.e.  it  counts  the  number  of  fifths ,  twelfths, ,  &c.,  as  the  case  may  be' 
which  form  the  fraction. 

For  instance,  Three-eighths  is  written  thus :  & ;  Eleven- sixteenths,  thus :  LL. 

Here  8  and  16  are  denominators ,  showing  that  unity  is  divided  into 
eight  and  sixteen  equal  parts  respectively ; 

and  3  and  11  are  numerators ,  showing  that  the  fractions  consist  of  three 
and  of  eleven  parts  of  such  size  as  their  respective  denominators  indicate. 


Fractions  represented  in  the  manner  described  above  are  called 
Vulgar  (Latin  vulgus ,  common)  Fractions.* 

A  number  regarded  as  made  up  of  units  each  of  which  units  is 

unbroken  and  entire  is  called  a  ivhole  number,  or  Integer;  (Latin 

integer,  whole),  as  distinguished  from  a  Fraction  (Latin  fr actus, 
broken).  '  y  ’ 


Note— A  convenient  way  of  illustrating 
to  take  a  unit  of  length. 


the  definition  of  a  fraction  is 


For  instance,  if  one  inch  be  regarded  as  the 
unit,  then  ^  of  an  inch  indicates  the  length 
shown  in  the  accompanying  diagram. 


1  inch. 


|  of  an  inch. 


Another  practical  illustration,  which  has  also 
the  advantage  of  allowing  each  pupil  to  experiment  for  himself,  is  to 
provide  a  number  of  sheets  of  paper  of  the  same  size  and  shape.  These 
are  the  units,  and  each  pupil  may  easily,  by  folding,  divide  a  sheet  into 
fourths ,  and  be  then  called  upon  to  exhibit,  first  one  fourth,  then  three 
fourths.  Then  from  another  set  of  sheets  eighths,  or  sixteenths ,  may  be 
obtained. 


The  way  in  which  the  sheets  are  divided  may  also  be  varied;  on  one 
occasion  each  sheet  being  divided  into  the  same  number  of  equal  squares, 
on  another  occasion,  into  the  same  number  of  equal  strips.  Also  the  sheets 
need  not  be  actually  separated  into  parts ;  the  division  can  be  indicated 
by  the  creases  made  in  folding  them,  so  that  five-eighths  (for  instance)  may 
be  exhibited  as  a  single  piece  of  paper. 

In  the  same  way,  by  dividing  several  sheets  each  into  the  same  number 
of  equal  parts,  simple  experimental  proofs  of  the  processes  of  Chapter  XII. 
may  easily  be  devised. 


*  In  contradistinction  to  Decimal  fractions,  which,  as  we  shall  see  later,  are  repre¬ 
sented  in  another  manner. 


(  8S8 


E 
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XII.  FRACTIONS. 


Proper  and  Improper  Fractions;  Mixed  Numbers. 


It  is  evident  that,  if  we  divide  a  unit  into  any  number  of  equal 
parts,  all  these  parts  together  make  up  the  complete  unit. 

For  instance,  Seven  sevenths  is  unity,  i.e.  y  =  1. 


Similarly,  Yo  =  1  J 


1* 

1  ’  3  1 


1 ;  and  so  on. 


Also,  if  we  divide  two ,  three ,  &c.,  units  each  into  the  same  num¬ 
ber  of  equal  parts,  all  these  parts  together  make  up  two,  three ,  &c., 
complete  units  respectively. 

For  instance,  =  2  ;  yyy  =  2  ;  y|y  =  2  ;  and  so  on. 

Also,  =  3  ;  =  3  ;  =  3  ;  and  so  on. 

Hence,  a  fraction  whose  numerator  exactly  contains  its  denomi¬ 
nator  represents  an  integer ,  and  this  integer  is  the  quotient  obtained 
by  dividing  the  numerator  by  the  denominator. 

Again,  if  the  numerator  of  a  fraction  be  less  than  the  demmimtor, 
the  fraction  must  be  less  than  unity : 

For  instance,  just  as  5  shillings  is  less  than  7  shillings, 

so  5  sevenths  is  less  than  7  sevenths ,  or  unity, 


i.e. 


5. 

7 


is  less  than 


1 


7  9 


or  1. 


But  if  the  numerator  be  greater  than  the  denominator ,  the  fraction 
must  be  greater  than  unity. 

For  instance,  9  sevenths  is  greater  than  7  sevenths ,  or  unity, 
i.e.  y  is  greater  than  y,  or  1. 


A  fraction  whose  numerator  is  less  than  its  denominator  is 
called  a  proper  fraction. 

For  instance,  f ,  y\  and  are  all  proper  fractions. 


A  fraction  whose  numerator  is  greater  than  its  denominator  is 

called  an  improper  fraction" 

For  instance,  and  are  all  improper  fractions. 

Hence  a  proper  fraction  is  less,  and  an  improper  fraction  is  greater , 
than  unity. 


PROPER  AND  IMPROPER  FRACTIONS. 
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A  number  which  is  partly  integral  and  partly  fractional  is 

called  a  mixed  number. 


For  instance,  2y  (read  ‘‘Two  and  four-sevenths”)  is  a  mixed  number. 


A  mixed  number  can  always  be  expressed  as  an  improper 
fraction : 


For  instance,  2y  =  2  units  +  4  sevenths  of  a  unit; 
and  as  each  unit  contains  7  sevenths , 

2  units  +  4  sevenths  =  14  sevenths  +  4  sevenths  =  18  sevenths; 


Hence,  to  express  a  mixed  number  as  an  improper  fraction, 
we  multiply  the  integer  by  the  denominator ,  and  add  the  product  to  the 
numerator,  of  the  fractional  part  of  the  mixed  number;  the  result  is 
the  numerator  of  the  improper  fraction,  and  its  denominator  is 
the  same  as  that  of  the  fractional  part  of  the  mixed  number. 

Conversely,  an  improper  fraction  can  always  be  expressed  as  a 
mixed  number: 

For  instance,  yA  H  fifths  =  10  fifths  +  1  fifth; 
and  as  10  fifths  is  2  complete  units, 

10  fifths  +  1  fifth  =  2  units  +  1  fifth;  i.e.  =  2~. 

Hence,  to  express  an  improper  fraction  as  a  mixed  number, 
we  divide  the  numerator'  by  the  denominator ;  the  quotient  obtained 
is  the  integer ,  the  remainder  is  the  numerator  of  the  fractional  part 
of  the  mixed  number,  and  its  denominator  is  the  same  as  that  of 
the  improper  fraction. 


Example  i. — Express  as  an  improper  fraction. 


The  product  of  17  and  23  is  391. 


23 

17 


Hence 


161 

23^ 

391 


Example  ii. — Excess  cts  a  mixed  number. 


53)684(12 


Dividing  684  by  53  we  obtain  quotient 
12  and  remr  48. 


53 

154 
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XIII.  FRACTIONS. 

Reduction. 

Whatever  be  the  number  of  equal  parts  into  which  we  divide 
the  unit,  each  part  must  be  twice  as  large  as  it  would  have  been  if 
the  unit  had  been  divided  into  twice  that  number  of  equal  parts . 

For  instance,  4  fifths  —  twice  4  tenths  =  8  tenths; 


Also,  each  part  must  be  three  times  as  large  as  it  would  have  been 
if  the  unit  had  been  divided  into  three  times  that  number  of  parts. 


For  instance,  4  fifths  =  three  times  4  fifteenths  =  12  fifteenths. 


And  so  on. 


•  4 

5  = 


4x3  i  2 
5x3  15* 


Hence  the  following  important  principles  : — 

(I.)  The  value  of  a  fraction  is  not  altered  by  multiplying  both  its 
numerator  and  denominator  by  the  same  number. 

For  instance,  4  =  =  44 ; 

7  7x5  35’ 


i.e. 


Similarly,  y  = 

also  y  = 
the  fractions  y , 


3x11  _  3,3  . 
7  x  11  7  7’ 


3  x  29 
7  x  29 


87  . 
203  » 


and  so  on. 


33 
7  7’ 


203  are  eclua*  one  another. 


And  conversely, 

(II.)  The  value  of  a  fraction  is  not  altered  by  dividing  both  its 
numerator  and  denominator  by  the  same  number. 

For  instance,  since  4  =  ?  X  5  =  44; 

’  7  7  x  5  3  5  9 


conversely,  If  =  *f— |  =  f ; 


Similarly,  = 


also 


_JL7_  _ 
203  “ 


33J-11 

7  7  -r-  11 

8  7  -4-  29  _  3. 

2  0  3  4-29  7 


_  3. . 
~~  7  ' 


=  4 ;  and  so  on. 


Thus  we  see  that  the  same  portion  of  a  unit  may  be  represented 
in  innumerable  ways. 

The  process  of  changing  the  denominator  is  called  Reduction  of 
Fractions. 


REDUCTION. 
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Example  i. — Express  7  with  denominator  4. 

As  1  =  4  fourths 

.*.7  =  7  times  4  fourths  =  28  fourths, 
i.e.  7  =  Ails. 


Example  ii. — Excess  with  the  denominator  481. 

131481 ( 37 

Dividing  481  by  13  we  find  that  13  is  con-  39  """ 

tained  exactly  37  times  in  481.  - 

91 

A-iVW.-Kfis  - 


Example  iii. — Express  ^  with  numerator  602. 

Dividing  602  by  7  we  find  that  7  is  contained  exactly  86  times  in  602. 

Hence  -7-  -  7  -x  8  6  -  Ml  Ans 
nence  9-9x86-774 


Example  iv. — Find  the  fraction  with  denominator  7  which  is 
equal  to 

Dividing  301  by  7  we  find  that  7  is  contained  exactly  43  times  in  301. 


Hence  =  119  +  4  3 

Hence  3Q1  3  0  x  -j-  4  3 


Ans. 


Note . — The  equality  of  two  fractions  may  be  illustrated  visibly  in  various 
ways. 

For  instance,  if  we  take  an  inch  as  unit,  it  is 
evident  from  the  accompanying  diagram  that 
of  an  inch,  and  y  of  an  inch,  both  represent 
the  same  length. 

Or,  if  we  take  several  sheets  of  paper  of  the 
same  size  and  shape  and  regard  these  as  units, 
they  may  easily,  by  folding,  be  divided  into  fourths ,  eighths ,  sixteenths, 
&c.  respectively,  and  the  equality  of  two  such  fractions  as  y  and  y-g-> 
or  of  and  yjy  &c.,  may  then  be  visibly  demonstrated  by  super¬ 
position. 


|  of  an  inch.  ' 


f  of  an  inch. 
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XIV.  FRACTIONS. 

Reduction  to  Lowest  Terms. 

The  numerator  and  denominator  of  a  fraction  are  called  its 
Terms. 

To  reduce  a  fraction  to  its  lowest  terms  is  to  represent  the 
fraction  by  means  of  as  small  a  numerator  and  denominator  as 
possible. 

Now  we  know,  from  Chapter  XIII.,  that  if  we  divide  both 
numerator  and  denominator  of  a  fraction  by  the  same  number, 
the  value  of  the  fraction  remains  unaltered. 

Hence,  so  long  as  the  numerator  and  denominator  of  the  fraction 
have  a  common  factor  we  can,  by  dividing  both  of  them  by  that 
factor,  reduce  the  fraction  to  lower  terms ;  and  the  fraction  will 
be  in  its  lowest  terms  when  all  such  common  factors  have  been 
removed. 

Thus  a  fraction  is  in  its  lowest  terms  when  its  numerator 
and  denominator  have  no  common  factor. 

Hence,  to  reduce  a  fraction  to  its  lowest  terms,  we  divide  both 
its  numerator  and  denominator 

either  (i)  by  their  G.C.F.; 

or  (ii)  by  the  factor's  of  their  G.C.F.  in  succession , 

We  adopt  the  latter  method  when  common  factors  of  the  numer¬ 
ator  and  denominator  can  be  easily  found  by  inspection. 

For  instance,  the  fraction  is  evidently  not  in  its  lowest  terms,  for 
35  and  80  are  both  divisible  by  5. 

Henoe  to  =  80-1-5  =  lV 

And  as  7  and  16  have  no  common  factor,  the  fraction  is  now  in  its  lowest 
terms. 


Example  i. — Reduce  y-3-f-g  to  its  lowest  terms. 


.  ,  .  Mental  Work. 

1st  step. 

As  9  is  evidently  a  common  factor  of 
72  and  1368  (see  p.  52),  we  divide  both 
by  9,  obtaining  quotients  8  and  152 
respectively. 

2nd  step. 

As  8  is  evidently  a  common  factor  of 
8  and  152,  we  divide  both  by  8,  obtaining 
quotients  1  and  19  respectively. 


Written  Work. 

72  _  8 

1^68  “  152 

=  A>  ±L 
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Example  ii. — Express  the  fraction  in  its  lowest  terms. 

Written  Work. 


72  54 

9126 


36  2  7  _  4  03  _  31.  jns 
4563  507  39 


Mental  Work . 

1st  step. 

As  7254  and  9126  are  even,  we  divide  both  by  2,  obtaining  quotients 
3627  and  4563. 

2nd  step. 

As  3627  and  4563  are  evidently  both  divisible  by  9,  we  divide  both  by  9, 
obtaining  quotients  403  and  507. 

3rd  step. 

We  know  [by  (ii),  page  55]  that  if  403  and  507  have  a  common  factor 
that  common  factor  divides  their  difference  104.  Now  104  =  #  X  13. 
Hence  as  403  and  507  are  both  odd ,  we  know  that  if  they  have  any 
common  factor  it  must  be  13. 

We  find,  on  trial,  that  13  is  a  factor  of  both  numbers,  and  on  dividing 
403  and  507  by  13  we  obtain  quotients  31  and  39. 

Also,  as  31  is  a  prime,  the  fraction  must  now  be  in  its  lowest  terms. 

Note. — In  such  cases  as  this  the  beginner  must  be  careful  not  to  fall 
into  the  common  error  of  assuming  that  a  pair  of  odd  numbers ,  such  as 
403  and  507,  are  necessarily  prime  to  each  other ,  or,  though  he  may  suc¬ 
ceed  in  reducing  the  given  fraction  to  lower  terms,  he  will  fail  to  reduce 
it  to  its  lowest  terms. 


Example  iii. — Reduce  to  its  lowest  terms. 


Here  no  small  common  factors  of  numerator  and  denominator  are 
apparent. 

We  therefore  perform  the  operation  of  finding  the  G.C.F.  of  6157  and 
10349,  namely,  131. 


Hence 


6  1  5  7  _  6157-4-131  _  4  7.  j^nSm 


10349 


10349-4-131 


79 


Mote. — In  order  to  save  space,  the  work  done  in  finding  the  G.C.F.  has 
been  omitted  here.  The  student,  however,  is  reminded  that,  in  an  ex¬ 
amination,  no  part  of  the  written  work  should  be  omitted. 


Example  iv. — Simplify  3003- 

Here  it  is  evident,  by  inspection,  that  1001  is  the  g.c.f.  of  7007  and 
3003. 


Hence  \  =  4  ** 
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XV.  FRACTIONS. 

Reduction  to  the  Least  Common  Denominator. 

We  know  that  if  we  multiply  both  numerator  and  denominator 
of  a  fraction  by  any  number  the  value  of  the  fraction  is  not 
altered.  Hence,  by  choosing  suitable  multipliers,  it  is  possible 
to  reduce  several  fractions  having  different  denominators  to 
equivalent  fractions  having  the  same  denominator. 

For  instance,  as  f  =  =  f$,  and  f  -  f£f  =  §£ 

~5  and  V  when  reduced  to  the  common  denominator  35,  become 
respectively  ^jr  and 

It  is  evident  that  the  common  denominator  must  be  a  multiple  of 
each  of  the  denominators  of  the  given  fractions;  also  that  if  the 
common  denominator  is  as  small  as  possible  it  must  be  the  least 
common  multiple  of  the  denominators  of  the  given  fractions. 

For  instance,  the  least  common  denominator  for  the  fractions 
3  ,  4  and  -g-  is  the  L.c.M.  of  3,  4  and  6,  i.e.  12. 

Now,  as  we  have  seen  in  Chapter  XIII.,  to  discover  the  number  by 
which  we  must  multiply  both  numerator  and  denominator  in  order  to 
reduce  the  fraction  to  twelfths,  we  divide  the  new  denominator  12 

by  the  denominator  of  the  given  fraction,  3,  and  the  quotient,  4,  is  the 
required  multiplier. 

Thus>  I  =  Svl  =  -h-  Similarly>  i-As  and  |  =  if. 

The  letters  l.c.d.  are  sometimes  used  for  the  words  Least 
Common  Denominator. 


Example  i .—Reduce  the  fractions  f,  -i-  and  ii  to  their  least 
common  denominator. 

The  L.O.M.  of  8,  16  and  24  is  48. 

Now  48-7-8  —  6 ;  hence  ^  x  ^  —  JL8. . 

8  8  x  6  4  8 ’ 

Again,  48 -r  16  =  3;  hence  =  ±*3.  =  fi ; 

Also  48-24  =  2;  hence  ^-=  liff  =  ff  • 

A  ns. 


1  8 
48’ 


2  1 
4  8  ’ 


2  2 
4  8  * 


LEAST  COMMON  DENOMINATOR. 
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Example  ii .—Reduce  -2%,  -*-§  and  |f  to  their  L.C.D. 

The  L.C.M.  of  20,  24  and  56  is  found  to  be  840. 

Now  840 -j- 20  =  42;  hence  =  -?-*  4  2  =  AAA  . 

’  20  20  X42  840  ] 

Again,  840  24  =  35;  hence  x  3  5  =  AAA  ( 

24  24x35  840  [  ^ils‘ 

Also  840  —  56  =  15;  hence  -—A  —  AA  x  *  5  3  4  5  J 

56  56x15  840 


^  -Labour  is  saved  by  writing  the  common  denominator  in  factors 
as  m  the  following  Example,  for  by  so  doing  the  quotients  resulting  from 
the  division  of  the  common  denominator  by  the  denominators  of  the 
fractions  are  obtained  at  sight. 

Example  iii.  Reduce  y-J,  yj-  an^  2"?'  to  their  least  common 
denominator. 


Mental  Work. 

1st  step.  By  inspection,  the  l.c.m.  of  14,  18 
and  21  is  7  X  2  x  3  X  3. 

2nd  step.  7  X  2x  3  x  3-H4  =  9  (for  7  x  2 x  3  x  3 
is  evidently  14  x  9,  and  9  x  14  -M4  is  9); 
11  x  9  =  99. 

3rd  Step.  7  x  2  x  3 x  3-t-  18  =  7;  13  x  7  =  91. 
4th  step.  7x2x3x3-7-21  =  6;  16x6  =  96. 


Written  Work. 


1  1 
T4’ 


JLA, 

18’ 


.16 
2  1 


99  ,  9  1,  96 

7  x  2  x  3  x  3 


99,  91,  96 
126 


A  ns. 


We  can  compare  the  size  of  fractions  if  we  reduce  them  to  a 
common  denominator. 

For  instance,  y  =  yy  and  y  =  is  greater  than  y; 

for  21  thirty -fifths  is  evidently  greater  than  20  thirty -fifths. 


Example  iv.— Compare  f ,  and 


Mental  Work. 


Written  Work. 


The  l.c.m.  of  7,  21,  30  is  7  x  3  X  10. 
7x3x10-7-7  =30;  5  x30  =  150. 

7x3x10^21  =  10;  16x10  =  160. 
7 x  3  x  10-r  30  =±  7;  23x7  =161. 


JLA, 

2  1 5 


150,  160, 

7x3x10 


2  3 
30 

16  1 


tins.  A  is  least;  is  greatest. 


Note.  -Thus  the  fractions,  as  they  stand  in  the  question,  are  arranged 
in  ascending  order  of  magnitude;  i.e.  the  least  first,  and  so  on. 
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XVI.  ADDITION  OF  FRACTIONS. 


The  principle  involved  in  Addition  of  Fractions  is  the  same  as 
in  all  other  additions ;  namely,  the  numbers  added  must  all  bear 
the  same  name . 

For  instance,  just  as,  in  Simple  Addition, 

3  tens  +■  4  hundreds  make  neither  7  tens  nor  7  hundreds , 
and,  in  Compound  Addition, 

3  shillings  +-  4  pence  make  neither  7  shillings  nor  7  pence , 
so,  in  Fractions, 

3  fifths  +  4  tenths  make  neither  7  fifths  nor  7  tenths. 

But  just  as,  in  Simple  Addition,  3  tens  +-  4  tens  make  7  tens , 

and,  in  Compound  Addition,  3  shillings  +  4  shillings  make  7  shillings , 

so,  in  Fractions,  3  fifths  +-  4  fifths  make  7  fifths. 


Hence  if  the  fractions  to  be  added  have  different  denominators, 
we  first  reduce  them  to  their  least  common  denominator,  and 
then  add  the  resulting  numerators. 

For  instance,  3  fifths  +  2  sevenths  =  21  thirty -fifths  +  10  thirty -fifths 

=  31  thirty -fifths. 


3.2.  =  2_1 


♦  + 


35 


10  _  31 
35  “  35* 


Example  i. — Add  yy  >  yg-  and  -|-§  together. 


1st  step. 

The  L.O.M.  of  12,  16  and  20  is  240. 

240  +- 12  =  20*  7  X  20  =  140. 

240 +- 16  =  15;  11  X  15  =  165. 

240  +- 20  =  12;  13  X  12  =  156. 

2nd  step. 

Adding  across  we  obtain  the  sum  461. 

As  461  is  evidently  not  divisible  by  2, 
5  or  3,  the  only  factors  contained  in  the 
denr,  we  see  that  the  result  cannot  be 
reduced  to  lower  terms. 

3rd  step . 

Finally  we  reduce  the  improper  fraction 
to  a  mixed  number. 


Written  Work. 


AL  ,  JJL.  ,  JL3 
12  T  16  r  20 


140+165+156 

240 


_  46  1 
“  240 


_  i  2  2  1  Jm, 

-  1240  — 


N.B. — The  answer  should  always  be  expressed  in  its  lowest  terms, 
and  when  an  improper  fraction  results  it  should  be  reduced  to  a  mixed 
number. 


As  was  pointed  out  in  the  last  chapter,  we  may  often  save 
labour  by  writing  the  common  denominator  in  factors . 


ADDITION. 
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Example  ii. — Find  the  sum  of  >  y%  and 


1st  step. 

The  of  28,  12,  42  is  4x7x3. 

4  x  7x  3-J-28  =  3;  17x  3  =  51, 
4x7x3  — 12  =  7;  5x7  =  35, 
4x7x3-i-42  =  2;  11x2  =  22. 
2nd  step. 

Adding  across,  we  obtain  the  sum  108. 
3rd  step. 

Dividing  both  numr  and  denr  of  the 
fraction  4  j  ?  x's  by  12,  we  reduce  this 
fraction  to  its  lowest  terms  f ,  &c. 


Written  Work. 


11 

28 


1  2 


1  1 
4  2 


_  51+35  +  2  2 
4x7x3 


108 

4x7x3 

9. 

7 


=  l|  Arts. 


In  adding  mixed  numbers,  the  integers  and  fractions  should 
be  dealt  with  separately.  The  mixed  numbers  should  not  be 
reduced  to  improper  fractions,  for  this  involves  much  needless 
labour.  We  do  not  reduce  all  th e  pence  to  farthings  before  attempt¬ 
ing  an  addition  of  money ! 

Add  together  27-f>  4-^  and  11-^-f* 


Example  iii, 

27|  +  4^ 


+  lli 


1  3 


24 


42  + 
=  42  + 


15+10+13 


24 


38 

24 


=  42  +  -Lf 


=  42  +  1-^-  =  43-^-  Ans. 


If  any  of  the  fractions  to  be  added  are  not  in  lowest  terms,  or 
are  improper  fractions,  it  is  generally  best  to  reduce  them  befoi'e 
beginning  the  addition. 

Example  iv.—Add  3^-f>  ly^V  -8-0-* 

3.L3.  _l  2  3  8  .  -I  4  9 _ ■  10  4  —  o  1  3  i  n  l  3  i  i _  7 _ .  3 

d1  5  +  2  5  +  1175  +  80  ~  ^15  +y25  +125  +110 


=  14 


=  14-; 


130+78  +  42  +  45 

5  x  3  x  5  x  2 

295 


5  x  3  x  5  x  2 

= 
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XVII.  SUBTRACTION  OF  FRACTIONS. 

As  in  Addition,  so  in  Subtraction,  we  first  reduce  the  given 
fractions  to  their  least  common  denominator. 

Example  ii. — Take  f  from 

 14-9 


Example  i. — From  y  take  |. 

_5_  3.  _  25-21 
7  5“  35 

=  T5 


7 

1  2 


24 

=  T4 


In  the  subtraction  of  mixed  numbers  the  integers  and  frac¬ 
tions  should  be  treated  separately. 

Example  iii. — Find  the  difference  between  17yy  and  43yy. 


43^4 -17M  =  26 


'24 


13  =  o~JJL9  -  104 


2  1 


26 


8x3x7 
1  5 

8x3x7 


=  26  5^-  Ans. 


In  the  subtraction  of  mixed  numbers  it  often  happens  that  the 
fractional  part  to  be  subtracted  is  greater  than  the  fractional  part 
of  the  mixed  number  from  which  it  is  to  be  taken :  in  which  case 
we  change  a  unit  of  the  latter  into  fractional  parts — just  as,  in  Com¬ 
pound  Subtraction,  we  change,  if  need  be,  a  penny  into  farthings. 

Example  iv. — Take  19yy  from  25-f. 


Here,  after  subtracting  the  integers 
and  reducing  the  fractions  to  their  l.c.d. 
we  obtain  the  result  69^|-2. 

Now  22  twenty -fourths  cannot  be  taken 
from  9  twenty  -  fourths.  We  therefore 
change  one  of  the  6  units  into  twenty- 
fourths. 

Note. — After  a  little  practice  the  step 
marked  with  an  asterisk  may  be  per¬ 
formed  mentally,  and  would  then  be 
omitted  from  the  written  work. 


Written  Work. 

25  “  19yy 

=  6  -9-  -  2  2 
2  4 

=  *>2  4+9  -  2  2 
2  4  * 

=  Ana. 


Example  v. — From  17  take  1 2^- 

Mental  Work. 

3  elevenths  from  11  elevenths  {i.e.  unity) 
leaves  8  elevenths. 

12  from  16  leaves  4. 


Written  Work. 
17  -  12 
=  4yy  Ana. 


SUBTRACTION. 


77 


Example  vi. — Take  from 

6  703  _  18  81  _  _  2  09 

101  8  1  8  1  “  DO  1  0  1  909 

333  -  209 
=  66 - 909 - 

=  66iM 


101)6703(66 

606 

643 

606 

37 


When  Addition  and  Subtraction  are  both  involved  in  the  same 
question  the  method  of  procedure  is  similar  to  that  explained  on 
page  8. 


Example  vii .—Simplify  7f  -  2-*-  +  5-^  -  8^. 

7  3  _  o  J,  4.  _  oil  _912-10+14-11 

'5  ^2  '“10  ”20  ~  2 


20 


=  2- 


20 


=  21 
Z4 


Ans. 


Example  viii .—Simplify  3^  -  +  1-^-  -  8^f  +  16. 

a_7li  j.i_L_q11  ,  lfi  _  .24  -  88  +  10  -  45 
«54  712  +  148  S32  +  lb-5  g6 


=  5 


34-133 

96 


o  1  9  2  +  3  4  -  13  3*. 
-  3 - 96 - * 

=  3^3 

d96 

=  332  ±± 


The  work  of  Addition  may  be  lessened  by  utilizing  Subtraction, 
if  any  of  the  fractions  are  very  nearly  equal  to  unity. 

Example  ix.— Add  7l4>  11-A-  and  5-H- 


Here,  as  7ff  differs  from 
the  integer  8  by  only  we 
write  8  —  ^  in  place  of  7£f* 
Similarly,  instead  of  5fg 
we  write  6  -  TV 


7——  +  11~-  + 

*24  ^  u48  +  °16 

—  95  4.  _5 _ 1 _ 1_ 

-^0+48  24  16 

=  255—2-3 
4  8 

=  25  Ans. 


In  this  Example  it  was  necessary  to  change  2  units  into  fractional  parts. 
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XVIII.  FRACTIONS. 

Multiplication  and  Division  by  an  Integer. 

From  the  definition  of  Multiplication  on  page  9,  it  folldws  that 

to  multiply  a  fraction  by  an  integer  is  to  repeat  the  fraction  as  many 
times  as  there  are  units  in  that  integer. 

For  instance,  3  times  two -sevenths  is  six-sevenths;  i.e.  y  x  3  =■  y* 

Thus  a  fraction  is  multiplied  by  an  integer  if  its  numer¬ 
ator  be  multiplied  by  that  integer. 

This  multiplication  we  at  first  merely  indicate  by  the  sign ,  and 
then,  before  completing  the  operation ,  remove  from  the  resulting  numer¬ 
ator  and  denominator'  any  factors  common  to  both ,  in  order  that  the 
product  may  be  in  its  lowest  terms. 

For  instance,  ^  X  9  =  (dividing  numr  and  den*  by  3) 


Example  i. — Multiply  by  189- 

As  189  and  252  are  evidently  divis¬ 
ible  by  9,  we  divide  both  by  9,  and 
then  “cancel”  them,  writing  the  quo¬ 
tients  21  and  28  above  and  below  them 
respectively. 

Then,  as  21  and  28  are  both  divisible 
by  7,  we  cancel  them  also,  and  write 
the  quotients  3  and  4  above  and  below 
them  respectively. 

Thus  the  fraction  has  been  reduced 
to  its  lowest  terms,  and  replaced  by 
Le.  x|£  which  we  reduce  to 
a  mixed  number. 


The  process  of  thus  removing  factors  common  to  both  numer¬ 
ator  and  denominator  is  called  cancelling. 

A  mixed  number  may  be  multiplied  by  an  integer  without 
reducing  the  mixed  number  to  an  improper  fraction. 

Example  ii. — Multiply  105-p 3  by  4. 

105-j^-  x  4  =  105  x  4  +  x  4 
=  420  +  ff 

=  420  +  1^  =  421-j-j  An* 


Written  Work. 

3 

V, 

55  X 


x  180  =  ' 


2  5  2 


4 


_  13Jl 
“  4 

=  41 4-  Ans. 


DIVISION  BY  AN  INTEGER. 
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Again,  to  divide  a  fraction  by  an  integer  is  to  separate  the  fraction 
into  an  integral  number  of  equal  portions ;  i.e.  to  reverse  the  process 
of  multiplication.* 

For  instance,  as  2  sevenths  x  3  =  6  sevenths , 

,  conversely,  6  sevenths  -r  3  =  2  sevenths;  i.e .  y  -4-  3  = 

Thus  a  fraction  is  divided  by  an  integer  if  its  numerator  be  divided  by 
that  integer. 

This  method,  however,  will  only  apply  to  the  case  of  a  numerator  which 
exactly  contains  that  integer. 

For  instance,  we  cannot  thus  divide  T  by  3,  for  3  is  not  contained  in  1. 

But  as  we  know  that  A  =  ^  -f-  3  =  3  = 

Now  2^4  =  3x3’  Hence  the  quotient  in  this  case  is  obtained  by 

multiplying  the  denominator  of  the  fraction  by  3. 

It  is  evident  also  that  the  quotient  in  the  former  case  can  be  obtained 
in  the  same  manner,  for  \  —  ~~  =  -=~w 

7  7X3  7X3 


Thus  a  fraction  is  divided  by  an  integer  if  its  denominator 

be  multiplied  by  that  integer. 

This  process  we  at  first  merely  indicate  by  the  sign ,  and  then, 
before  completing  the  work,  remove  from  the  resulting  num1’  and 
denr  any  factors  common  to  both. 


Example  iii. — Divide  by  26. 

Here  we  first  indicate  the  multi¬ 
plication  of  the  denominator  by  26 
by  the  sign  of  multiplication. 

Then  as  91  and  26  are  both  divisible 
by  13,  we  cancel  91  and  26,  writing 
the  quotients  7  and  2  above  and  below 
them  respectively. 


Written  Work. 


9  1 
100 


-r  26  = 


_ 

100  x  ! 


-  7 

”  200 


2 

Ans. 


In  order  to  divide  a  mixed  number  by  an  integer  we  reduce 
the  mixed  number  to  an  improper  fraction.! 

Example  iv. — Divide  34§  by  352. 

7 

XX 


34jy  352  =  2-%^  4-  352  = 


9x!(^ 

8 


7  2 


Ans. 


Here,  in  cancelling,  we  divide  both  numr  and  denr  first  by  4,  then  by  11. 


*  Only  one  of  the  two  ways  of  regarding  Division  (see  pages  14  and  43)  applies  in  all 
cases  to  the  division  of  a  fraction  by  an  integer;  for,  if  the  fraction  be  less  than  the 
integer  it  evidently  does  not  contain  it  any  number  of  times. 

+  This  is  not  always  necessary;  for  instance,  H-4  =  8-f-4-f^-i-4:=2  +  1*T  =  2^. 
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Note. — Hence  it  follows  that 

(i)  a  fraction  is  doubled  either  by  doubling  the  numr,  or  by  halving  the 

den ry  according  as  the  denr  is  odd ,  or  even. 

(ii)  a  fraction  is  halved  either  by  halving  the  numr,  or  by  doubling  the 

denr ,  according  as  the  numr  is  even ,  or  odd. 

For  instance  (i)  Twice  y  is  y;  Twice  is  -J- 
(ii)  Half  of  y  is  y;  Half  of  y  is  yy 


If  we  multiply  a  mixed  number  by  an  integer  equal  to  the 
denominator,  the  product  which  results  is  an  integer. 

For  instance,  6-yy  xll  =  66+4  =  70 

conversely,  70  +  11  =  6-jy- ; 

i.e.  6-j4j-  expresses  the  complete  quotient  resulting  from  the  division. 

Hence,  in  cases  which  admit  of  a  non  -  integral  quotient, 

the  remainder  in  an  inexact  division  may  be  regarded  as  part  of  the 

quotient. 

For  instance,  “  Divide  70  into  11  equal  parts,”  admits  of  the  answer, 
“The  size  of  each  part  is  6-yy*” 

But  the  question,  “How  many  times  does  70  contain  11?”  does  not 
admit  of  a  fractional  answer. 

Or,  to  take  a  concrete  example,  “  Divide  70  oranges  equally  among 
11  boys,”  admits  of  the  answer,  “The  share  of  each  boy  is  6qy-  oranges.” 

But  to  the  question,  “  How  many  boys  could  each  receive  11  oranges  from 
a  heap  of  70  oranges?”,  the  answer  is  “6  boys,  and  4  oranges  would  be 
left  over;”  for  the  answer  “6*yy  boys”  would  be  meaningless. 

Hence,  also,  a  fraction  may  be  regarded  as  indicating  the  division 
of  the  numerator  by  the  denominator. 

For  instance,  yy  indicates  the  division  of  70  units  into  11  equal  parts. 

Similarly,  y  indicates  the  division  of  3  units  into  4  equal  parts. 
But,  by  definition  of  a  fraction  on  page  64,  y  also  indicates  the  division 
of  1  unit  into  4  equal  parts,  of  which  parts  3  are  taken. 

Hence,  3  fourths  of  1  unit  is  equivalent  to  1  fourth  of  3  units. 

And  so  on. 

Or,  to  take  a  concrete  example, 

as  one  tenth  of  £1  is  2  shillings,  3  tenths  of  £1  is  6  shillings. 

But  one  tenth  of  £3  is  also  6  shillings, 

of  =  Tfr of  £3- 


MULTIPLICATION. 
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XIX.  MULTIPLICATION  OF  FRACTIONS. 

A  fraction  as  defined  on  page  64  is  called  a  Simple  Fraction : 
i.e.  a  simple  fraction  is  a  fraction  of  a  unit. 

A  Fraction  of  a  fraction  is  called  a  Compound  Fraction. 

For  instance,  y  of  y  is  a  compound  fraction. 

Now,  one  fifth  of  is  found  by  dividing  into  5  equal  parts,  and 

we  know  by  Chapter  XVIII.,  that  one  of  these  parts  is  2  . 

7x5 

And  as  three  fifths  of  must  be  3  times  as  great  as  one  fifth  of 

•  •  T  *s  f°und  by  multiplying  — 2  ^  by  3,  and  this  product 

we  know  is  found  by  multiplying  the  numerator  of  the  fraction  by  3; 
i  *  3.nf  2-2x3  6 

^.e.  Tj-  ot  y  —  y  x  5  =  • 

Hence  a  compound  fraction  is  converted  into  a  simple  fraction 
by  multiplying  the  numerators  of  the  fractions  together,  and  the 
denominators  together. 

It  follows,  from  (I.)  on  page  9,  that  the  value  of  a  compound 
fraction  is  not  altered  by  reversing  the  places  of  the  fractions. 

For  instance,  f  of  f-  =  =  f  of  f 


The  operation  of  finding  the  value  of  a  fraction  of  a  fraction  is 
also  indicated  by  placing  the  sign  of  multiplication  between  the 
fractions,  and  the  result  is  then  called  the  product  of  the  fractions. 

For  instance,  -i-  X  4  means  2  x-3  or 

7  5  7x5  35 

But  it  should  be  noticed  that  the  definition  of  Multiplication 
on  page  9  only  applies  to  the  case  of  an  integral  multiplier ,  and 
that  “ multiplication”  by  a  fraction  includes  division ,  as  well  as 
multiplication ,  as  defimd  for  integers  * 

For  instance,  to  multiply,  in  the  fractional  sense,  -g-  by  y,  |s  equivalent 
to  dividing  y  by  4. 

Again,  to  multiply  y  by  is  equivalent  to  dividing  by  5,  and 
then  multiplying  the  result  by  3. 

Consequently  the  number  so  “multiplied”  is  not  necessarily  increased , 
but  is  decreased,  or  increased,  according  as  the  fractional  multiplier  is  a 
proper ,  or  an  improper ,  fraction. 


*  For  a  wider  definition  of  Multiplication,  applicable  alike  to  fractions  as  well  as 
integers,  see  Appendix. 

(838)  F 
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Note. — The  accompanying  diagram  illustrates  the  rule  of  this  chapter, 
for  each  small  part  is  evidently  an  eighth  of  a  whole  inch ,  but  a  fourth  of 
half  an  inch . 


Hence,  3  fourths  of  half  an  inch  =  3  eighths  of 
a  whole  inch. 

ie  3.  of  A  —  3_xj,  =  3. 
l,e ’  4  01  2  4  X  2  8’ 

when  an  inch  is  taken  as  unit. 


|  of  half  an  inch. 

I  I  I  fH  iiil 

I  of  an  inch. 


Example  i. — Simplify  of  • 

Here,  as  before,  we  do  not  actually  multi¬ 
ply  15  by  16,  and  28  by  25,  but  merely 
indicate  the  operation  by  the  sign,  until  we 
have,  by  cancelling,  reduced  the  fraction 
\lxll  to  its  lowest  terms.  This  consists  in 
dividing  15  and  25  both  by  5,  and  16  and  28 
both  by  4,  when  we  obtain  the  final  result 

Wii*  H- 


of  ifi. 
2  8  OI  2  5 


»  * 

W  X  5ft 

7  5 


When  mixed  numbers  occur  we  convert  them  to  improper 
fractions : — 

Example  ii. — Multiply  6y  by  2^f  • 

8  7 

X2it  =  f  *pj  =  ¥=18!  421- 

1  3 

Here,  having  reduced  the  mixed  numbers  to  improper  fractions,  the 
48  above,  and  the  18  below,  are  cancelled  and  replaced  by  8,  and  3, 
respectively.  Also  the  49  above,  and  the  7  below,  by  7,  and  1,  respec¬ 
tively. 


Similarly,  a  fraction  of  a  compound  fraction  is  reduced  to  a  simple 
fraction. 

For  instance,  |  of  |  of  y  =  |  °f  7^5  =  • 


i.e.  f  of  f  of  i 


2x2x1 

3x5x7 


105 


Here,  as  before,  the  operation  is  also  indicated  by  placing  signs 
of  multiplication  between  the  fractions,  when  the  result  is  called 
the  continued  product  of  the  fractions. 

For  instance,  fxf  x|  =  3*5*7  =  foV 
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Example  m.— Simplify  1^  of  3^  of  if  of  • 

lT 5  of  4  of  if  of 


We  first  reduce  the  mixed 
numbers  to  improper  fractions. 

Then  the  15  above  and  the 
15  below  are  cancelled  and  re¬ 
placed  by  1  and  1;  the  16  above 
and  8  below  are  replaced  by 
2  and  1  respectively;  the  16 
above  and  36  below  by  4  and  9 
respectively;  the  25  above  and 
5  below  by  5  and  1  respectively. 

Thus  the  required  fraction 
expressed  in  lowest  terms  is 
i-e-  Yoril 


2  4  15 

^ 

1119 

-  M 
~  9  * 

=  4^  Ans. 


Example  iv. — Find  the  continued  product  of  -- 


1  9 


ITT 


2^-  and  5f  • 


1 

tVx-#fx24x5'7=^x|;x^XY  =  l  ^ 

1  3  5>  1 

1 

Note. — The  beginner  is  advised  not  to  omit  to  write  down  “1”  when 
that  number  replaces  a  number  cancelled,  or  he  may  fall  into  the  serious 
error  of  omitting  it  in  the  answer,  and  of  writing  (for  instance)  “Ans.  3,” 
instead  of  “Ans. 


Example  v.— Express  of  fff  x 

As  682  and  868  are  even,  we 
divide  them  both  by  2. 

As  204  and  434  are  also  even, 
we  divide  them  both  by  2. 

On  inspection  we  observe  that 
341  and  209  are  both  divisible 
by  11,  we  divide  both  by  11. 

Now,  as  217  is  evidently  divis¬ 
ible  by  31  we  cancel  31  and  217, 
replacing  them  by  1  and  7  respec¬ 
tively. 

We  find,  on  trial,  that  171  is 
divisible  by  19. 

Finally,  102  and  187  are  both 
divisible  by  17,  and  the  required 
fraction  is  ~^7XX\  or  f|. 


2.  y 
8  x 

204  in 
209  m 

its  s 

1 

6 

9 

w 

m 

\\\ 

w 

V  -  V 

w 

w 

A  - —  A 

w 

w. 

11 

m 

w 

w 

i 

its  simplest  form. 
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FRACTIONS. 


XX.  DIVISION  OF  FRACTIONS. 


The  undoing  or  reversing,  of  the  process  called  “  Multiplication 
of  Fractions”  is  called  Division  of  Fractions* 

For  instance,  to  divide  yj-  by  y»  is  to  find  a  fraction  which  when 
multiplied  by  y>  produces 

i.e.  the  reqd  quotient  Xy  =  yj-- 


But  we  know,  by  the  last  chapter,  that  ^  X  |  = 
the  reqd  quotient  is  yik. 

Now  T4.  =  __  _2_  x  1  —  the  dividend  x  the  divisor  inverted. 


Hence,  to  divide  any  number  by  a  fraction ,  we  multiply  the 
number  by  the  fraction  inverted. 


Example  i. — Divide  by  yy 

5 

1_  35 

8  *  10  _  ^  x  9  —  36 

4 


Ans. 


If  mixed  numbers  occur  we  reduce  them  to  improper  fractions,  t 
Example  ii. — Divide  9f  by  2TT- 


15  3 

q3  ^  9 1J,  =  7^^3^  =  Mxi^=45_=  * 

y8  *  z12  8  *12  §  H  ^14 

2  7 


If  unity  be  divided  by  any  number,  the  quotient  is  called  the 
Reciprocal  of  that  number. 

For  instance,  the  reciprocal  of  7  is  1  4-  7,  i.e.  y ; 

the  reciprocal  of  y  is  1  -f-  i.e.  y  • 

Hence  the  rule  for  Division  of  Fractions  may  be  expressed  thus : 

Multiply  the  dividend  by  the  reciprocal  of  the  divisor; 
in  which  form  it  includes  the  rule  of  Chapter  XVIII. 

*  When  we  regard  Division  as  the  separation  of  the  dividend  into  a  number  of  equal 
parts,  it  is  evident  that  we  exclude  the  idea  of  a  fractional  divisor. 

t  It  is  not  absolutely  necessary  always  to  reduce  a  mixed  number  in  the  dividend  to  an 
improper  fraction :  for  instance,  16f  -r-£  =  16$  xf  =  16x£  +  fxf  =  20  +  £f  =  20^§- 


DIVISION. 
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Example  m.— Divide  3^  by  5. 

_  13  v  1 
~  4  x5 

=  20 


Example  iv.— Divide  2 \by\- 
2i^7  =2|x7 

=  14  + if 
=  154  Ans. 

5 


A  Complex  Fraction  is  a  fraction  the  numerator  and  deno¬ 

minator  of  which  are,  one  or  both  of  them,  fractions. 


For  instance, 


3  5 1 

5  °8 

7’  gi  ’ 

8  y3 


34 


8 

1  1 


and  —  are  complex  fractions. 


Now  we  know,  by  Chapter  XVIII.,  that  a  fraction  expresses 
the  quotient  of  its  numerator  divided  by  its  denominator. 


Hence  !  =  f  +  f;  JL  =  2  +  ^-;  and  =  3±  +  7. 
8  11  / 


31 


Example  v. — Simplify  — 

oil  11  1 

4f> _ 5 _ \\  x  _8_ _ g_  Am 

6f  ^  5  X  U  15  1 


‘  \\ 
3 


Example  vi.- 


-  Simplify  — 

7  5 


36 

5 


1  X  ~  =  -A  Ails. 
^  12  - 

12 


A  complex  fraction  may  also  be  simplified  by  multiplying  both 
its  numr  and  denr  by  the  L.C.M.  of  the  denrs  of  the  simple  fractions , 
thus : — 


Example  vii. — Simplify 


ti 


_  ti.  X  15  -  60  +  3 

9f 


9f  xl5 


135+10 


_  6  3  Amo 

-  T45" 


Example  viii.- 


7— 

-Simplify 

38 


38 


7fx8 

38x8 


5  6  +  1 
3  8x8 


^X8 

2 

A 


Note. — In  writing  complex  fractions  care  must  be  taken  to  mark  the 

3 

line  of  division  clearly,  for  such  a  fraction  as  is  ambiguous :  we  cannot 
tell  whether  3-i-y>  or  ^-J-5  is  intended.  5 
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XXL  FRACTIONS. 

Simplification  of  Fractional  Expressions. 


In  order  to  find  correctly  the  value  of  an  expression  consisting 
of  fractions  connected  in  various  ways,  it  is  necessary  clearly  to 
understand,  not  only  the  meaning  of  the  symbols  employed,  but 
also  the  order  in  which  the  operations  indicated  are  intended  to 
be  performed.  The  work,  moreover,  should  be  arranged  in  an 
orderly  manner.  The  following  are  points  of  special  importance: — 

(I.)  Fractions  connected  by  the  woo'd  of  must  be  regarded  as  one 
single  fraction. 

Example  i. — Simplify  2f  -r  If  of  f  • 


21^i3  0f  5.  =  JUL_i_ JJL  0f  5.  _  U 
^4  *  x8  01  0  4  .  8  01  6- 


2 

UX5 

1 


_  12  _ 
~  5  ~ 


=  24  Arts. 


N.B.— Here  we  invert  both  ^  and  £,  for  ^  of  f,  i.e.  is  one  fraction.* 


Example  ii. — Simplify  f  +  f  o/ 


1  l 


N.B.— Here  we  first  find  the  value  of  £  of  namely  and  then  add 
this  result  to  f .  We  must  not  add  £  to  f. 


Example  iii. — Simplify  2f  —  f  of  f  +  f  of  2f  • 


,8-6  +  7  _  o 3 


1  2 


=  24 


*  In  such  cases  a  distinction  is  made  between  “of”  and  the  sign  x ;  for,  if  such  an 
expression  as  2f-r-lf  x£  be  met  with,  the  operations  are  intended  to  be  performed  in 
order  from  left  to  right ;  i.e.  2f-M§  x  $  means  that  2f  is  to  be  divided  by  If,  and  the 
result  multiplied  by  f. 
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(II.)  Multiplications  and  Divisions  must  be  performed  before 
Additions  and  Subtractions . 

Example  iv. — Simplify  I-3  x|-  +  f- 

1 

ily  5,3  _  iv^4.3.==A  +  ^  =  AJL  =  1  _1_  A  ns 
13X8  +  4~3X^  +  4  6^4  12  1 1  2 

2 

N.B. — Here  we  first  multiply  $  by  |  and  then  add  the  result  to  f. 
We  must  not  add  f  to  £. 


Example  v. — Simplify  5}~^';'24+fxl6' 

11  1 

.1  3  .fl.5y.l_rl  _  Avi  4_  5  V  I 
52  16  •  24  +  7Xl6  52  +  X  6 

4  3  1 

=  51  _  JL  +  JL 

°2  12  T  6 

.6-1  +  10 

=  5 - ^ - 

=  5yf  =  6^  Am. 


l± 

a 

Example  vi.— 

-Simplify 

2 

2i 

21 

+ 

1st 

Method. 

2nd  Method. 

l! 

1  2 

3! 

4 

ii- 

w 

2f 

+7i 

"4 

21 

"21  2i 

2 

1 

2 

ijxe 

3^x  15 

4*4 

-  3X3  _ 

-  2  x  7 

5 

4  + 

% 

* 

“ 

2^X6 

2f  x  15 

+ 

2-j  x  4 

1 

1 

1 

= 

9 

14 

48. 

40 

+ 

1  8 

9 

9 

~  14 

1 

1  + 

2 

= 

9 

14 

4 

+ 

2 

,45  -  14 
“  1  70 

ly^  Ans. 

= 

,45-14 
1  70 

__  i31 
”  *70 

Ans. 

See  page  85,  Example  vii. 
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(III.)  Brackets  indicate  that  their  contents  are  to  be  regarded  as 
one  single  number .  (See  page  18.) 

Example  vii. — Simplify  (^  +  |-)  °f  ~id' 

' 

1 

(  3.  ,  5\  _3_  _  9  +  20  •  _3_  _  29  _  2  9 

V  8  '  6  /  10  24  of  10  ^  10  ~  8  9  ^US' 

8 


Example  viii. —  Simplify  (2^  -  l|)  (5^  +  1±). 


6 


(2i  -  li) -s- (e£+  i|)  =  1 2^-6^  =  §  x  ^ 

5 


3— 

Example  ix. — Simplify  of  lf+—  “--r(f  +  f  x^)  + 

% 

o2  1  4 

ii7  f  ^  ii 

2*5  01  l91  91  •  u  +  +  20 

5  3  3 


3 

§  8  1 

=  wx m  _  a^/2  +  4\  ,  ii 

7  tt'  (3  +  9)  +  20 
«  7  2 

5 


24 

35 


5.10 
14“  9 


,11 

+  TO 


_  24 
“  T  5 


96 


-45+77 

5x7x4 


32 

_  m 

5  X  7  x  ^ 
1 


14 

2 


ft 


+  jjl 
^  20 
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In  the  case  of  expressions  arranged  in  the  form  of  complex 
fractions  the  thick  line  serves  the  purpose  of  brackets,  indicating 
that  the  value  of  the  expression  which  forms  the  numerator  is  to 
be  divided  by  the  value  of  that  which  forms  the  denominator . 

2-L _ i— 

Example  x. — Simplify  .  4  °  ■ 

5e  +  1i 

,  A  ,_L  2.A  6 

=  =.£«_  =  21  xM_126  Ans 

4  +  ii  W  — 

Note.— This  question  is  identical  with  that  of  Example  viii. 


Example  xi. — Simplify 


.  1+  If 

3t  X  H  '  X  21 


2|-l| 

3|xl| 


—  4-  1  — 
8  +  X4 

4ix 


2 2  1 1  x  42  x  23 

3fxl|  l  +  l| 


15-10 


7+14 

8 


Here  we  begin  by  inverting 
the  complex  divisor  bodily. 
Afterwards,  before  cancel¬ 
ling,  all  the  three  fractions 
xr,  f,  which  stand  below 
the  thick  lines ,  are  inverted. 


1  1 
^  1  §  1  4 


=  -xAx5x^x1><A_  20  A 

3  3  3  1  1  $ 

1 


2 

A  fraction  of  the  form  — - —  is  called  a  Continued  Frac¬ 
tion.  3  + A 

In  order  to  simplify  such  fractions,  we  begin  with  the  lowest  part, 
and  inoceed,  step  by  step ,  upwards. 


Example  xii. — Simplify 


3  + 


23 


:  _  -  Qv  23  _  46 

73  ^  7  3  “  7  3 

23 


Ans. 
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XXII.  FRACTIONS. 

Value  of  a  Fraction  of  a  Concrete  Quantity. 

It  follows  from  the  definition  of  a  fraction  that  if  we  divide 
the  given  concrete  quantity  by  the  denominator ,  and  multiply  the 
result  by  the  numerator ,  we  obtain  the  value  of  the  fraction. 

For  instance,  of  £10,  15s.  is  found  if  we  divide  £10,  15s.  into 
5  equal  parts  and  multiply  one  of  those  parts  by  2. 

In  practice,  however,  it  is  generally  more  convenient  to  reverse 
the  order  of  these  two  operations;  i.e.  to  multiply  by  the  numer¬ 
ator  first,  and  afterwards  to  divide  by  the  denominator.* 

Example  i. — Find  the  value  of  -§  of  £ 7 ,  16s.  3 d. 

After  dividing  the  pence  by  8,  there 
remain  7  pence  over,  which  is  expressed  as 
part  of  the  quotient  (see  page  80)  by  the 
fraction  g  of  a  penny. 

N.B. — We  do  not  in  such  cases  reduce 
the  pence  which  are  over  to  farthings. 


Example  ii. — Multiply  £4,  2s.  3-j^d.  by  7 

Here  we  may  either 

(i)  find  of  £4,  2s.  3£ d.  and  then  add 

the  result  to  7  times  £4,  2s.  3  £c£. ;  or 

(ii)  reducing  7fy  to  the  improper  frac¬ 
tion  f find  ff  of  £4,  2s.  3£cZ. 

Adopting  the  latter  method,  we  first 
multiply  £3.  by  10,  obtaining  8Jd.,  so  we 
set  down  J  and  “carry”  8,  &c.  1 1 

Also,  when  we  reach  the  division  of  the 
pence  by  11,  there  remain  over  2 §</.,  and 
2§  -r  11  =  £  X  tt  = 

Note. — It  must  be  left  to  the  judgment  of  the  student  to  decide  in  any 
particular  case  which  of  the  two  above-mentioned  methods  to  adopt. 
In  this  example  the  2nd  is  evidently  the  better,  but  in  many  cases  (for 
instance,  in  multiplying  by  39f)  much  labour  would  be  wasted  if  the 
multiplier  were  reduced  to  an  improper  fraction. 


£ 

7  , 

s. 

.  16 

d. 

.  3 

5 

8  |  39  . 

.  1 

.  3 

4  . 

.  17 

.  7f 

jJL. 

f  1 1 

£ 

s. 

d. 

4  . 

.  2 

qA 

. 

10 

41  . 

.  3 

2— 

. 

8 

L | 329  . 

.  5 

.  6f 

29  . 

,  18 

< 

00 

*  We  know,  from  page  80,  that  the  result  is  not  altered  by  reversing  the  order  of  these 
operations,  since  it  was  there  shown  that  1  of  3  =  £  of  1,  &c. 
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Example  in.— Divide  £27,  17 s.  6^-d.  by  5-j^- 


Here  we  must  reduce  the  divisor 
to  an  improper  fraction. 

Now  (£27,  17 5.  6T3Td.)-b  5^ 

=  (£27,  17s.  6&d-)  +  H 
=  (£27,  17s.  6*d.)  x  M. 

Hence  we  multiply  by  10  and 
divide  the  result  by  53,  obtaining 
the  quotient  £5,  5s.  2d.,  with  16 
pence  remaining  over  and  x8Td.  not 
yet  brought  down. 

Now  16T8Td.  -r-  53 
=  Vr4  x 

the  complete  quotient  is 
£5,  5s.  2£f-|d. 


£  s.  d. 

27  .  17  .  6^ 

_ 10  £ 

53  )  278  .  15  .  2-A-  ( 5 
265  " 

13 

20  g. 

53)275(5 

265 

10 

12  d. 

53)122(2 
106 


l6-fj;  +  53 


Am.  £5,  5s.  2-Lf  fd.  =  TTT  *  5lf  =  iff 

In  many  cases  it  is  best  to  avoid  compound  multiplication  and 
division,  by  expressing  the  given  compound  quantity  in  one  single 
denomination. 


142i 


Example  iv. — Find  the  value  of - —  of  9s  8id 

83^ 


142| 

83^ 


199 


1 

$  1 
\\  ..  m 


of  I16%d.  =  —  x  ^  x  ~d.  =  199d.  =  16s.  Id,  Ans. 

1  SsV  1 


Example  v.—Find  the  value  of  £235%  x 


4* 


4JL 
l  II 
*  12 

20 


9 


£235%  x  x  'ill  =  x^l  =  MX-*L 

3  an  8  o/a  A  ^  §  8  X  ^ 

1  10 


353 


9 


3  20  6  20  ~  3  20 
=  i?3  1,7,7  _ 


=  =  £39f^  =  £39,  14s,  3d.  Ans . 


Note.  —  The  value  of  £44  may  easily  be  found  mentally ,  for 

=  ¥*•  =  Hi*. 
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XXIII.  FRACTIONS. 

To  Express  one  Concrete  Quantity  as  the  Fraction 

OF  ANOTHER  OF  THE  SAME  KIND. 

The  method  follows  at  once  from  the  definition  of  a  fraction. 

For  instance,  as  20  shillings  make  £1, 

1  shilling  is  of  £1, 

3  shillings  is  of  £1, 

and  17  shillings  is  of  £1 ;  and  so  on. 

Similarly,  as  112  lbs.  make  1  cwt., 

1  lb.  is  yy-g  °f  1  cwt‘ 

.*.5  lbs.  is  °*  1  cwt ■>  an(*  so  on* 

Hence,  in  order  to  express  the  first  of  two  quantities  as  the 
fraction  of  a  second  quantity  of  the  same  kind,  we  express  both 
quantities  in  terms  of  the  same  unit,  i.e.  we  reduce  them  to  a 
common  denomination  ;  then  the  number  of  these  units  in  the  first  gives 
the  numerator ,  and  the  number  of  these  units  in  the  second  gives  the 
denominator  of  the  fraction  which,  when  expressed  in  its  lowest 
terms,  is  the  fraction  required. 

Example  i. — Reduce  5s.  id.  to  the  fraction  of  £1. 

As  5s.  4 d.  =  16  fourpences, 
and  £1  =  60  fourpences, 

/.  the  reqd  fraction  is  =  -pij- 

Ans.  5s.  4 d.  is  of  £1, 


Example  ii. — What  fraction  of  3  cwts.  is  2  qrs.  7  lbs.  ? 

As  2  qrs.  7  lbs.  =  2^-  qrs., 
and  3  cwts.  =  12  qrs., 

2— 

^4  9  3 

the  reqd  fraction  is  —  =  Y2"x4  “  T6  ‘ 

Ans.  2  qrs.  7  lbs.  is  of  3  cwts. 


N.B. _ In  this  question  the  (ycder  in  which  the  quantities  are  mentioned 

is  reversed.  The  question  is  identical  with  the  following  : — 

Reduce  2  qrs.  7  lbs.  to  the  fraction  of  3  cwts. 


OF  CONCRETE  QUANTITIES. 
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Example  iii. — Exmess  4  of  £2,  15s.  9 d.  as  the  fraction  of 
|  of  l  of  12s.  6  d. 

f  of  £2,  15s.  9d.  =  of  55fs., 

f  of  ^  of  12s.  6 d.  =  of  i  of  12-1*., 


|x55f 

the  reqd  fraction  is  — - - - — 

|x|x  12~2 


1  1  1 
§v223v3*§v  $  _  6  6  9  An„ 

1  1  5 


Example  iv. — What  fraction  of  18  tons  is  of  5  cwts.  3  qrs. 
12  /fo. 

y  of  5  cwts.  3  qrs.  12  lbs.  =  y  of  23y  qrs., 

18  tons  =  18  X  20  X  4  qrs., 

x  23y  i  fL  l 

the  reqd  fraction  is  — — — — :  =  ~  x  x 


18  x  20  x  4  5  "  7  ~^x20x^ 

6  1 

—  4  1  j  q 

4200 


Example  v. — Express  2  tons  13  cwfe.  3  grs.  12  lbs.  4  02s.  in  cwts. 
and  the  fraction  of  a  cwt. 

12i 

3~W 

2  tons  13  cwts.  3  qrs.  12  lbs.  4  ozs.  =  53  ■■  cwts. 


=  53-^“  cwts-  =  53^-y  cwts*  Ans 


Here  the  first  step  results  from  the  following  mental  process : — 


12^ 


1  1  A  ^  4 

As  1  lb.  is  of  1  qr.,  12y  lbs.  is  qrs.; 


and  as  1  qr.  is  y  of  1  cwt.,  3 


12^ 


12i 
3  28 


a  *  vwo.,  .  .  u— — .  qrs.  is  - —  cwts. 

4  28  4 


94 


MISCELLANEOUS  EXAMPLES 


XXIV.  MISCELLANEOUS  EXAMPLES. 


In  questions  which  involve  both  Multiplication  and  Division 
much  labour  may  often  be  saved  by  at  first  merely  indicating  the 
operations  by  the  signs  and  then  cancelling  before  completing  the 
ivorh 


A  (i).  Divide  the  continued  pwduct  of  54,  55  and  56  by  the  con¬ 
tinued  product  of  14,  15  and  16. 

9  1 


W  11  \ 

_  99 
2 

1  *  \ 


49y  Am. 


A  (ii).  How  many  miles  an  hour  does  a  body  travel  which  moves  at 
the  rate  of  16  feet  per  second  ? 

As  there  are  60  X  60  seconds  in  1  hour , 
the  body  travels  60  X  60  x  16  feet  per  hour. 

1 

5>  g 

And  60  x  60  x  16  feet  =  miles  =  6  °T  2  miles 

§§  1 

H  =  lOyy  miles.  Am. 


B.  How  many  bits ,  each  3y  inches  long ,  could  be  cut  from  a  yard 
of  string,  and  what  length  would  remain  over  ? 

Expressing  both  lengths  in  the  same  denomination ,  namely,  sevenths  of 
an  inch,  we  have 

1  yard ,  or  36  inches  =  262  sevenths  of  an  inch.  2-3)252(10 

and  inches  =  23  sevenths  of  an  inch.  23 

Dividing  252  by  23  we  find  that  23  sevenths  22  sevenths. 

is  contained  10  times  in  252  sevenths ,  with 

22  sevenths  of  an  inch,  i.e.  3f  inches  over.  Am.  10 bits;  3y  in. over. 

C.  Multiply  999^-j  by  173,  shortly. 

999  2~§  x  173  =  1000  x  173  -  ^  x  173 
=  173000  - 

=  173000  -  22-|~!  =  172977-^j  Am. 


ON  FRACTIONS. 
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D.  Find  the  G.C.M.  and  L.C.M.  of  3f,  2\  and  3f. 


Reducing  the  given  fractions  to  their  least  common  denominator 
have 


J5> 


2—  *1—  — 
z4’  ^8  “ 


1  8 
5  ’ 


9.  2__7.  _  144  90 
4’  8  ”  40  9  40’ 


13  5 

40  * 


we 


Now  the  g.c.m.  of  144,  90  and  135  is  9,  and  the  l.c.m.  is  2160. 

.  .  the  g.c.m.  of  144  fortieths,  90  fortieths  and  1 35  fortieths  is  9  fortieths, 
i.e.  Ans.,  and  the  l.c.m.  ^ i-e.  54  A  ns. 


E.  A  boy  spent  -§-  of  his  money  at  one  shop ,  y  of  the  remainder 
at  another ,  and  had  Is.  0  \d.  left;  how  much  had  he  at  first? 

After  he  had  spent  he  had  of  his  money  left. 

He  then  spent  y  of  this  remainder;  i.e.  ^  of  ^  =  y  of  the  whole  sum. 

,  .  he  spent  altogether  i-6.  -g->  of  his  money.  After  which  he 

must  have  had  -g-  of  it  left.  Hence  y  of  his  money  =  Is.  0£d. 
he  had  at  first  8  times  Is.  OJd.  =  8s.  4d.  Ans. 

F.  Divide  £14,  15s.  2 d.  between  A  and  B  so  that  A  may  have  a 

third  as  much  again  as  B. 

As  A’s  share  =  1^  times  B’s  share, 

.*.  A’s  share -f  B’s  share  =  2^  times  B’s  share  =  £14,  15s.  2d. 

Hence,  dividing  £14,  15s.  2d.  by  2^  we  obtain  B’s  share,  £6,  6s.  6d*\^^ 
And  subtracting  this  from  the  whole  we  obtain  A’s  share,  £8,  8s.  8 d.  J  ■' 


In  order  to  compare  fractions  we  may  reduce  them  to  a  common 
numerator  instead  of  to  a  common  denominator,  and  thus  some¬ 
times  save  a  considerable  amount  of  labour. 


Arrange  the  fractions 
order  of  magnitude. 

A’ 

_3_, 
29  ’ 

and 

5 

47 

in  descending 

2  3  4 

5  _ 

1 

—1—  j 

1 

— -  ■  > 

1 

19’  29’  37’ 

47  “ 

1  9 

2  9 

37 

4 1 

2 

3 

4 

5 

1 

1 

1 

9  2.  ’ 

y3 

Now  as  the  numerators  of  these  fractions  are  all  equal ,  the  greatest 
fraction  is  that  which  has  the  least  denominator ,  i.e.  the  third  fraction; 
and  so  on. 

Hence  we  have  as  the  descending  order. 
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XXV.  SIMPLE  PRACTICE. 

An  Aliquot  Part  of  any  quantity  is  exactly  contained  in  that 

quantity. 

F6r  instance,  5s.  is  an  aliquot  part  of  £1,  for  5s.  is  contained  exactly 
four  times  in  £1. 

Also,  Is.  3d.  is  an  aliquot  part  of  10s.,  for  Is.  3d.  is  contained  exactly 
eight  times  in  10s. 

Hence,  if  an  Aliquot  Part  be  expressed  as  a  fraction  in  its 
lowest  terms  of  the  quantity,  the  numerator  is  always  1. 

For  instance,  5s.  is  ^  of  £1;  and  Is.  3d.  is  -g-  of  10s. 

Practice  is  a  method  of  finding,  by  aliquot  parts,  the  value 
(or  weight,  &c.)  of  a  quantity ,  when  the  value  (or  weight,  &c.) 
of  a  unit  of  the  same  is  given. 

It  is  called  Simple,  or  Compound,  according  as  the  quantity 
is  simple,  or  compound. 

For  instance,  the  value  of  712  tons  at  £1,  5s.  6c/.  per  ton  may  be  found 
by  Simple  Practice;  the  value  of  5  tons  11  cwts.  1  qr.  at  £1,  5s.  6c/. 
per  ton  by  Compound  Practice. 

In  Simple  Practice  the  general  method  of  procedure  is  as 
follows: — The  given  value  (or  weight,  &c.)  is  separated  into  por¬ 
tions  such  that  the  first  is  some  unit,  or  multiple  of  the  unit,  and 
each  of  the  others  is  an  aliquot  part  of  this  unit,  or  of  some  pre¬ 
ceding  portion. 

For  instance,  to  find  the  cost  of  712  tons  at  £1,  7s.  6c/.  per  ton,  we 
separate  the  given  value  £1,  7s.  3d.  into  the  portions  £1 ;  5s.;  and  2s.  6c/., 
where  £1  is  a  unit,  5s.  is  an  aliquot  part  (£)  of  £1,  and  2s.  6c/.  is  an  aliquot 
part  (J)  of  5s.  We  then  reason  thus: 

The  cost  of  712  tons  at  £1  per  ton  is  evidently  £712. 

And,  as  5s.  is  I  of  £1,  the  cost  of  any  number  of  things  at  5s.  each  must 
be  J  of  their  cost  at  £1  each. 

the  cost  of  712  tons  at  5 s.  per  ton  is  \  of  £712,  i.e.  £178. 

Also,  as  2s.  3d.  is  4  of  5s.,  the  cost  of  any  number  of  things  at  2s.  6c/. 
each  must  be  4  of  their  cost  at  5s.  each. 

the  cost  of  712  tons  at  2s.  6c/.  per  ton  is  \  of  £178,  i.e.  £89. 

Hence  the  cost  of  712  tons  at  £1,  7s.  6<Z.  per  ton  is  £712  +  £178  +  £89, 
i.e.  £979. 

Note.— The  principle  involved  in  the  last  step  is  (II.)  on  page  10,  as 
employed  in  Compound  Multiplication, 

i.e.  712  times  £1, 7s.  3d.  —  712  times  £1  +  712  times  5s.  +  712  times  2s.  3d. 

Hence  it  appears  that  by  the  method  of  Simple  Practice  the 
result  of  any  question  in  Compound  Multiplication  may  be 
obtained. 


SIMPLE  PRACTICE. 
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The  following  examples  illustrate  some  of  the  many  ways  in 
which  the  method  of  Simple  Practice  may  be  employed : _ 

Example  i .—Find  the  cost  of  233  things  at  3s.  44.  each. 

Written  Work. 

£  s.  d. 

3s.  4 d.  =  £  |  233  .  0.0  =  cost  at  <£1  each. 

8  = . 3s.  4 d.... 


Here,  as  3s.  4 d. 
is  an  aliquot  part 
of  £1,  namely  £  of 
£1,  it  is  only  neces¬ 
sary  to  divide  the 


_  Ans.  38  .  16 

cost  of  233  things  - 

at  £1  each,  by  6 ,  in  order  to  obtain  their  cost  at  3s.  4 d.  each. 


Example  ii .—Find  the  cost  of  3281  lemons  at  \\d.  each. 


3281  things  at  Is.  each 

8. 

d. 

would  cost  3281s. ; 

i  H  =  i 

3281  . 

,  0  = 

cost  at  Is.  each. 

and,  as  1  \d.  is  £of  Is., 

2fl 

410  . 

n  = 

. 1^ . 

.*.3281  things  at  ljc?. 
each  will  cost  i  of  3281s. 

Ans. 

£20,  10s. 

We  therefore  divide  3281s.  by  8,  and  then  express  the  result  in  £,  s.  d. 

Example  iii .—Find  the  cost  of  1526  things  at  8s.  id.  each. 


We  separate 
8s.  4 d.  into 
the  aliquot 
parts  6s.  8 d. 
(i  of  £1), 

and  Is.  8g?. 
(£of  6s.  8c?.). 


6*.  8  d.  =  i 

1526  . 

6  . 

0  = 

cost  at  £1  each. 

Is.  8d.  =  J 

508  . 
127  . 

13  . 
3  . 

II  II 

.  Is.  8d... 

Ans.  635  . 

,  16 

.  8  = 

Dividing  £1526  (the  cost  at  £1)  by  3,  we  obtain  the  cost  at  6s.  8d.  (i). 
Dividing  the  cost  at  6s.  8d.  by  4,  we  obtain  the  cost  at  Is.  8d,  (ii). 
Finally,  adding  (i)  and  (ii)  together,  we  obtain  the  cost  at  8s.  4c?. 


Example  iv.—Find  the  cost  of  425  articles  at  £3,  7s.  9jd.  each. 

We  separate 
£3,  7s.  9 \d. 
into  the  por¬ 
tions — 

£3  (a  multiple  & 
of  the  unit  £1); 

5s.  (£  of  £1); 

2s.6c?.(Jof5s.); 

3d*  (tit  of  2s.  6c?.), 
and  \d.  (*  of  3c?.). 

We  then  write  down  £425,  the  cost  of  425  things  at  £1  each,  which  we 
multiply  by  3,  obtaining  the  cost  at  £3  each;  &c. 

(  838)  q 


II 

£ 

425  , 

8. 

.  0  . 

d. 

0  =  cost  at  £1  each. 
3 

1275  . 

0  . 

0  =  . £3  .  .  .77. 

•6  tf.  =  J 

106  . 

5  . 

0  =  . 5s . 

3  d-  =  fo 

53  . 

2  . 

6  = . 2s.  (kt. . . . 

5  , 

.  6  . 

3  =  . 3d. . 

8  . 

10£  =  . Jd. . 

Ans. 

1440  . 

.  2  . 

7 1  =  . £3,  7s.  9|d. 
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Example  v. — Find  the  cost  of  561  tons  at  £1,  14 s.  10 \d.  per  ton. 


Here  two 
aliquot  parts 
of  £1  are  used, 
namely,  10s. 
and  4s.,  so  we 
divide  the  top 
line  first  by  2, 
and  then  again 
by  5.  Also, 
the  top  line 
(the  cost  at  £1) 
is  not  cut  off,  but 


105. 

=  H 

& 

561  . 

S. 

0  . 

d. 

0  = 

cost  at  £1  per  ton. 

4s. 

—  5 V 

280  . 

10  . 

0  = 

.  10s . 

8  d. 

=  i 

112  . 

4  . 

0  = 

.  4s . 

2d. 

=  i 

18  . 

14  . 

.  0  = 

.  8  d. . 

id. 

=  i 

4  . 

13 

.  6  = 

11 

.  8|  = 

Ans. 

977 

.  13 

ii 

tn 

. £\,  14s.  10£oL 

is  included  in  the  addition. 


Example  vi. — Find  the  cost  of  216  lbs.  at  35.  4 \d.  per  lb. 


3d.  =  i 


1  \d.  =  J 


216  = 

cost  at  Is. 

3 

648  = 

. 3s. 

54  = 

27  = 

72,9  = 

...3s.  \\d. 

2,0 

Ans.  £36,  9s. 


or  thus : — 


3s.  4  d.  =  4 

£ 

216  . 

s. 

,  0  =  cost  at  £1. 

II 

Hoi 

36 

.  0  - 
9  - 

_ 3s.  4:d. 

. ¥■ 

Ans.  £36, 

9s.  =  .. 

..3s.  4 \d. 

When  the  given  price  falls  very  little  short  of  an  exact  number 
of  pounds  (or  shillings),  labour  may  be  saved  by  first  finding  the 
cost  at  this  higher  value ,  and  then  subtracting  from  it  the 
excess  cost,  as  in  the  following  examples: — 

Example  vii. — Find  the  value  of  4125  sheep  at  £2,  18 s.  each. 


Here  we  mul¬ 
tiply  the  cost 
at  £1  by  3, 
obtaining  the 
cost  at  £3  (i). 

We  then  find 
the  cost  at  2s., 
and  subtract 
it  from  (i). 


4125  . 

o’  . 

0*  = 
3 

value  at  £1  each 

12375  . 

0  . 

0  = 

.  £3 . (i) 

412  . 

10  , 

.  0  = 

.  11962  , 

.  10 

.  0  = 

.  £2,  18s.... 

Example  viii. — Find  the  cost  of  1206  things  at  175.  4 \d.  each. 


Here,  as  17s.  4 \d. 
falls  short  of  £1 
by  only  2s.7|d.,we 
separate  2s.  7 \d. 
into  aliquot  parts, 
and  having  ob¬ 
tained  the  corre¬ 
sponding  costs,  we  . 

add  these  and  subtract  from  the  top  line  m  one  operation.  (See  page 


2*-  =  tV 
6d.  =  J 

m  =  i 


1206  . 

0  . 

0  = 

cost  at  £1  each. 

120  . 

12  . 

0  = 

. 2s . 1 

30  . 

3  . 

,  0  = 

. 6d . [ 

7  . 

10  . 

,  9  = 

. ii^. ...  J 

1047  . 

14  , 

.  3  = 

. 17s.  4 %d.... 

SIMPLE  PRACTICE. 
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It  sometimes  happens  that  one  of  the  portions  into  which  we 
separate  the  given  value  is  so  small  an  aliquot  part  of  the  pre- 
cedmg  portion  that  its  value  cannot  be  obtained  by  ordinary 
short  division  in  one  step,  in  which  case  we  insert  an  extra  step , 
which  we  cancel  before  the  final  addition,  or  subtraction. 


Example  i x.—Find  the  cost  of  4763  tons  at  19s.  7d.  per  ton. 

To  obtain  the 


5s.  =  £ 
5  d-  =  V2 


cost  at  5 d.  from 
the  cost  at  £1, 
we  insert  an  ex¬ 
tra  step  (the  cost 
at  5s.),  which  we 
cancel  before  subtracting. 


£  s.  d. 

4763  .  0  .  0  =  cost  at  £1  per  ton. 

UW  •  \\  .  . .  . 

99  .  4  .  7  = . Id. . 


Ans.  4663  .15.5  = 


.  195.  7 d. . 


When  the  quantity,  the  cost  of  which  is  required,  is  expressed 
as  a  mixed  number,  and  the  fractional  part  is  such  that  the  cor¬ 
responding  fraction  of  £1  can  be  exactly  expressed  in  current 
com,  we  proceed  thus: — 

Example  x.—Find  the  cost  of  87£  tons  at  £\,  9s.  3d.  per  ton. 


As  f  of  a  ton, 
at  £1  per  ton, 
would  cost  15s. 

87|  tons,  at 
£1  per  ton,  will 
cost  £87,  15s. 


4‘-  =  i\ 

5*.  =  iJ 
—  aV 


£  s.  d. 

87  .  15  .  0  = 

17  .  11  .  0  = 

21  .  18  .  9  = 

1  .  1  .  11£  = 


Ans.  128  .  6  .  8J  = 


cost  at  £1  per  ton. 

.  4s . 

.  5s . 

. . 3  d . 

. <£1,  9s.  '3d. 


If,  however,  the  fractional  part  of  the  quantity  is  such  that 
the  corresponding  fraction  of  <£1  cannot  be  expressed  exactly  in 
current  com,  we  proceed  thus : — 

Example  xi .—Find  the  cost  of  341f  tons  at  £1,  3s.  \{d.  per  ton. 

Here  as  f  of  £1  would  yield  a  fraction  of  a  £  s.  d. 

penny,  the  labour  of  the  succeeding  divisions  1  .  3  .  14 

would  be  greatly  increased  if  we  included  this  % 

in  the  top  line ;  we  therefore  find  the  cost  of  7  - r 

f  °f  a  ton  separately,  and  include  the  result  *  *6.2$ 

in  the  final  addition. 


2s.  =  * 
Is.  =  l 

ld-  =  A 
H  =  i 


£  ■ 
341 
34 
17 
1 


Ans.  394 


6  •  7ft 

=  cost  of  341  tons  at  £1  per  ton. 
=  . .  2s.  . 


d. 

0 
0 

0  =  . 

5  =  . . 

li  =  . 

*7^4  =  cost  of  \  ton. 


Is. 

Id. 

id. 


m  =  cost  of  341  f  tons  at  £1,  3s.  1  \d. 


100 


SIMPLE  PRACTICE. 


Example  xii. — Find  the  quantity  of  coal  in  95 3J  truck-loads , 
averaging  9  tons  1 3  cwts.  2  qrs.  per  truck. 


10  cwts. 

=  4 

tons. 

953 

cwts. 

5 

qrs. 

0  = 

quantity  at  1  ton  per  truck. 

9 

8579 

.  5 

.  0  = 

.  9  tons  . 

2  cwts. 

=  4 

476 

.  12 

.  2  = 

.  10  cwts . 

1  cwt. 

=  1 

95 

.  6 

.  2  = 

.  2  cwts . 

2  qrs. 

=  4 

47 

.  13 

.  1  = 

.  1  cwt . 

23 

.  16 

.  2i  = 

9222 

.  13 

.  3j  = 

. 9  tons  13  cwts.  2  qrs... 

^iws. 

9222  tons  13  cwts.  3£  qrs. 

Many  questions  which  have  the  form  of  a  question  on  Compound 
Practice  may  with  advantage  be  treated  by  the  methods  of  Simple 
Practice. 

Example  xiii. — A  bankrupt  pays  a  dividend  of  175.  10 \d.  in  the 
pound;  find  the  loss  sustained  by  a  creditor  to  whom  he  owes 
<£892,  135.  4 d. 

The  bankrupt  pays  a  dividend  of  1 7  s.  10Jd.  in  the  pound. 
i.e.  he  pays  17s.  10 J d.  for  each  £1  he  owes. 

.*.  his  creditors  lose  2s.  l^d.  on  each  £1  due  to  them. 


2s.  =  * 

1  id.  =  iV 


£ 

892 


13  .  4  = .  loss  at  the  rate  of  £1  in  the  pound. 


89 

5 


5 

11 


4  =  , 
7  = 


.  2s.  .. 

,1 Ml 


A  ns.  94  .  16  ♦  1 1  = 


.  2s.  1  \d. 


Example  xiv. — Find  the  cost  of  17  cwts.  3  qrs .  21  lbs.  at  45.  2d. 

=  cost  at  £1  per  qr. 


per  qr. 

Here,  as  17  cwts. 

3  qrs.  21  lbs. 

=  71|  qrs., 
we  proceed  thus: — 


3s.  4 d.  =  l 


10  d  =  i 


£ 

71 

11 

2 


15 


d. 

O 


19 

19 


9i  = 


.  3s.  4 d. 

.  10 d. 


Am.  14  18  .  11$  =  . 4s.  2d. ... 


Example  xv. 

per  acre. 

893  a.  2r.  20  r. 
=  893  a.  2£r. 
=  893f  a. 


—Find  the  rent  of  893  a.  2  b.  20  p.  at  £1,  7s.  6 d. 


5s.  =  1 1  893  .  12  .  6  =  rent  at  £1  per  acre. 

2s.Gd.  =  \  223  .  8  .  l£=  .  5* . 

I  111  .14  .  0|=  .  24.  . 

Am.  1228  .  14  .  8i  = . £1,  7s.  6d..„ 
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XXVI.  COMPOUND  PRACTICE. 

In  Compound  Practice  the  compound  quantity  is  treated  in 
the  same  way  as  the  given  value  is  treated  in  Simple  Practice. 

For  instance,  to  find  the  cost  of  5  tons  11  cwts.  2  qrs.  at  £1,  7s.  6d  per 
ton,  we  separate  the  compound  quantity  5  tons  11  cwts.  2  qrs.  into*  the 
portions  5  tons;  10  cwts.;  1  cwt.;  and  2  qrs.,  where  5  tons  is  a  multiple 
of  the  unit  1  ton;  10  cwts.  is  an  aliquot  part  (£)  of  1  ton;  1  cwt.  is  an 
aliquot  part  (y^)  of  10  cwts.;  and  2  qrs.  is  an  aliquot  part  (A)  of  1  cwt. 
We  then  reason  thus : 

The  cost  of  5  tons  is  5  times  £1,  7s.  6d.,  i.c.  £6,  17 s.  6 d. 

And,  as  10  cwts.  is  J  of  1  ton,  the  cost  of  10  cwts.  must  be  A  of  the 
cost  of  1  ton.  2 

/.  ^e  cost  of  10  cwts.  is  J  of  £1,  7s.  6rf.,  i.e.  13s.  9 d. 

Similarly,  the  cost  of  1  cwt.  is  ^  of  13s.  9d,,  or  Is.  4 %d. 

And  the  cost  of  2  qrs.  is  £  of  the  cost  of  1  cwt.,  i.e.  8 \d. 

Hence  the  cost  of  5  tons  11  cwts.  2  qrs. 

18  £6,  17s.  6 d.  +  13s.  9 d.  +  Is.  4Jd.  +  i.e.  £7,  13s.  3 frf. 


Example  l— Find  the  cost  of  1  ton  2  cwts.  3  qrs.  5  lbs.  8  ozs.  at 
<£5,  1 2s.  per  cwt . 


Here,  as 
the  cost  per 
cwt.  is  given, 
we  multiply 
£5,  12s.  by 
22,  obtain¬ 
ing  the  cost 
of  22  cwts., 
i.e.  of  1  ton 
2  cwts. 

We  now 
separate  3 
qrs.  5  lbs. 
8  ozs.  into 
the  aliquot 


£  s.  d. 


2  qrs.  =  £ 

5  , 

.12.0  = 

cost  of  1  cwt. 

2 

11  , 

.  4.0 

11 

123  . 

.  4  .0  = 

1  qr.  =  * 

2  . 

,16.0  = 

4  lbs.  =  f 

1  . 

,  9.0  = 

1  lb.  =  i 

4.0  = 

8  ozs.  =  £ 

1.0  = 

.  lib. 

6  = 

A  ns. 

127  . 

13  .  6  = 

. 22  cwt.  3  qr.  5  lb.  8  oz. 

parts— 2  qrs.  (£  of  1  cwt.);  1  qr.  (£  of 
d  of  4  lbs.);  and  8  ozs.  (J  of  1  lb.),  &c. 


Example  ii. — Find  the  rent  of  11  ac.  3  ro.  24  po.  at  £2,  12s  6 d 
per  acre.  £  fi  „ 


Here,  as  11  ac. 
3  ro.  24  po.  differs 
from  12  ac.  by  only 
16  po.,  we  adopt  the 
“  excess  method”. 


2  . 

12 

.  6  =  rent  of  1  ac. 

12 

31  . 

10 

5 

.  0  =  .  1 2  ac. 

.  3  =  . 16  po. 

Ans. 

.  31 

.  4 

•  9  =  . 1 1  ac.  3  ro.  24  po. 
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COMPOUND  PRACTICE. 


Example  iii. — Find  the  value  of  1  oz.  13  dwts.  16  grains  of  gold 
atjj‘5,  17 s.  10 yi.  per  oz. 


&  s.  d. 


10  dwts.  =  £ 

3 

17 

10$  = 

value  of  1  oz. 

2  dwts.  =  | 

1  . 

18  . 

ni  = 

1  dwt.  =  ! 

7  . 

■  9  A  = 

12  grs.  =  J 

3  . 

io**  = 

4  grs.  =  | 

1  , 

•  H**  = 

m  = 

Ans. 

6  , 

.  11 

1 A  = 

Here,  in  dividing  £1,  18s.  ll£c?.  by  5,  there  remains  2 {d.  over  from  the 
pence,  and  2 Jc?.  -j-  5  =  £  X  £  =  -fad. 

Similarly  in  dividing  7s.  9 fad.  by  2,  there  remains  1  fad.  over  from  the 
pence,  and  lfad.  -f-  2  =  \ $  X  ^  =  £$c?. ;  and  so  on. 

Again,  in  the  addition,  £  4-  &  +  fa  +  II  4-  H  +  ft  =  i±« a 

=  -W  =  3 fad.,  so  we  set  down  fad.  and  “carry”  3  to  the  pence  column. 

Note. — In  actual  business,  results  are  often  only  required  correct  to  the 
nearest  penny,  in  such  case  the  fraction  fad.  in  this  result  would  be 
neglected.  It  would,  however,  still  be  necessary  to  retain  the  fractions 
of  a  penny  in  the  working,  for  the  sum  of  these  yields  3  complete  pence. 


In  some  cases  we  use  both  kinds  of  Practice;  for  instance: — 

Example  iv. — Find  the  value  of  451  tons  12  cwts.  1  gr.  11  lbs. 
at  <£3,  13s.  id.  per  ton. 

Here  we  find  the  value  of  451  tons  at  £3,  13s.  4c?.  per  ton,  by  Simple 
Practice;  and  then  the  value  of  12  cwts.  1  qr.  11  lbs.,  at  £3,  13s.  4c?.  per 
ton,  by  Compound  Practice,  adding  in  the  first  result. 


& 

s. 

d. 

6s.  8c i.  =  $) 

451  . 

0  . 

.  0  = 

value  of  451  tons  at  £l  per  ton. 

6s.  8 d.  =  li 

3 

1353  . 

0  . 

,  0  = 

. £3 . 

150  . 

6  , 

.  8  = 

150  . 

6  . 

,  8  = 

1653  . 

13 

.  4  = 

. £3, 13s.  4c?....* 

£ 

s. 

d. 

10  cwts.  =  J 

3  . 

13  . 

4 

= 

value  of  1  ton. 

2  cwts.  =  \ 

i  . 

16  . 

8 

= 

i  qr.  =  i 

7  . 

4 

— 

7  lbs.  = 

4  lbs.  = 

11 

2* 

= 

.  7  lbs. 

1* 

= 

1653  . 

13  . 

4 

= 

Ans. 

1655  . 

18  . 

= 

INVOICES. 
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XXVII.  INVOICES. 

An  Invoice,  or  Bill,  is  a  written  statement  made  by  the 
seller  and  delivered  to  the  buyer,  with  the  goods,  at  the  time  of 
purchase,  showing  the  quantity ,  kind,  and  cost  of  each  article  sup- 

^  '  Specimen  of  an  Invoice ,  or  Bill. 

Rev.  W.  Jones.  London,  Jan.  21st,  1892. 

Bought  of  SMITH  &  Co., 

School  Stationers, 

Aldersgate,  E.C. 


2  gross  Penholders . 

2/3  1 

4 

6 

2  „  Pencils . 

4/6 

9 

0 

3  doz.  Copy-books . 

1/6 

4 

6 

6  Slates . 

6  d. 

2 

6 

1 

0 

6 

Here  the  column  on  the  left  of  the  <£,  s.  d.  columns  gives  the  price  per 
gross,  dozen,  or  unit  as  the  case  may  be,  while  opposite,  in  the  £,  s.  d. 
columns,  is  placed  the  cost  of  the  quantity  of  each  article  purchased.  The 
column  on  the  extreme  left,  intended  for  dates,  is  blank  in  this  case,  as  all 
the  articles  were  supplied  on  the  date  given  at  the  head  of  the  bill. 

The  quantity  and  cost  of  any  one  article  mentioned  in  the  Invoice 
is  called  an  Item. 

When  credit  is  given  ( i.e .  when  the  buyer  does  not  pay  “ready” 
money),  a  further  statement  is  sent  at  intervals  (usually  of  a 
quarter,  or  half-year),  by  the  seller  to  the  buyer,  showing  the 
dates  and  amounts  of  the  invoices  which  then  remain  unpaid,  with 
the  total  sum  of  money  owing :  this  is  called  an  Account. 

Specimen  of  an  Account. 

Rev.  W.  Jones.  London,  June,  1892. 

Dr.  to  SMITH  &  Co., 

School  Stationers, 

Aldersgate,  E.C. 


Jan.  21 

To  Goods  as  per  Invoice . 

1 

0 

6 

Feb.  2 

11  11  11  . 

2 

7 

2 

April  19 

11  11  11  . 

1 

16 

8 

May  3 

99  99  99  . 

4 

12 

5 

1 

i 

9 

16 

9 
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INVOICES. 


A  Detailed  Account  is  one  in  which  each  Invoice,  or  Bill,  is 
reproduced  in  full;  i.e.  in  which  all  the  Items  are  mentioned. 


Specimen  of  a  Detailed  Account. 


Mrs.  Brown. 

Stafford,  Mids.,  1892. 

,  Bought  of 

ROBINSON  BROTHERS, 

Drapers  &c., 

85  and  86  Greengate  Street. 

April  4 

19  yds.  Dutch  carpet . 

2/11 

2 

15 

5 

— 

Making  same . 

5 

— 

2  doz.  drugget  pins  . 

5 

May  2 

^  doz.  table-napkins . 

16/6  i 

8 

3 

— 

27  yds.  calico . 

Id.  | 

15 

9 

June  7 

1  doz.  buttons . 

2\ 

— 

§  yd.  oil-cloth  . . 

1/9 

1 

n 

4 

6 

14 

Here  the  exact  cost  of  the  last  item  is  Is.  l&rf.  In  such  cases  it  is  cus¬ 
tomary  to  charge  the  farthing  next  above  the  exact  value. 

Note. — Tradesmen  often  make  an  allowance,  called  “Trade  Discount”, 
for  ready  money,  or  for  prompt  payment  of  an  account.  For  instance, 
suppose  the  tradesmen  mentioned  in  the  above  specimen  of  a  Detailed 
Account  make  it  a  rule  to  allow  a  deduction  of  6d.  in  the  pound  on 

accounts  paid  within  a  month,  then  2s.  1  \d.  would  be  the  discount  sub¬ 

tracted  from  this  particular  account,  namely,  Qd.  on  each  of  the  4  pounds 
and  1  id.  on  5s.  {i.e.  \  of  £1),  any  remainder  less  than  5s.  being  neglected 
for  this  purpose. 

In  working  the  exercises  on  this  chapter  the  student  should  endeavour 
to  calculate  the  items  with  as  little  written  work  as  possible. 

Towards  this  end  he  should  bear  in  mind 

(i)  That  when  the  price  of  one  article  is  given  in  pence  and  farthings, 

the  price  per  dozen  is  obtained  at  once  by  taking  a  shilling  for  each 
penny ,  and  three -pence  for  each  farthing  of  the  given  price. 

For  instance,  1  doz.  at  7f d.  each  cost  7s.  9d., 

and  7  doz.  at  9 \d.  each  cost  7  times  9a.  3 d. ;  i.e.  £3,  4s.  9 d. 

Hence,  when  the  number  of  articles,  the  cost  of  which  is  required,  but 
little  exceeds,  or  falls  short  of,  an  exact  number  of  dozens ,  it  is  well  to 
calculate  the  dozens  separately. 

For  instance,  37  at  2 fd.  each  cost  3  times  2s.  9 d.  -f  2f d.;  i.e.  8a.  5£  d. 

(ii)  The  aliquot  parts  of  £1  and  Is. 

For  instance,  30  at  3s.  4 d.  each  cost  30  times  £-g->  i.e.  £5. 

(iii)  That  when  the  cost  but  little  exceeds,  or  falls  short  of,  an  exact  number 
of  pounds,  or  shillings,  the  “excess  method”  may  be  used  with  ad¬ 
vantage. 

For  instance,  17  at  11  £</.  each  cost  17s.—  17  farthings,  i.e.  16s.  7f d. 
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XXVIII.  DECIMALS. 

Notation. 

We  have  seen,  in  Chapter  L,  that  our  system  of  notation  is 
called  the  Decimal  system  on  account  of  the  tew-fold  change  in 
local  value;  a  tenfold  increase  in  each  successive  place  towards  the 
left,  and,  consequently,  a  corresponding  decrease  in  each  successive 
place  towards  the  right. 

Thus  the  local  value  of  a  figure  in  any  place  is  one -tenth  of 
the  value  it  would  possess  in  the  preceding  place  on  the  left. 

For  instance,  in  the  number  333,  representing  3  hundreds  4-  3  tens  +  3  units , 
the  value  of  the  middle  3  is  one-tenth  of  that  of  the  left-hand  3, 
and  the  value  of  the  right-hand  3  is  one-tenth  of  that  of  the  middle  3. 

If,  then,  we  regard  the  position  of  the  units’  place  as  fixed,  and 
extend  the  operation  of  this  law  to  places  to  the  right  of  the  units ,  the 
local  value  of  a  figure  in  the  place  immediately  to  the  right  of  the 
units'  place  will  also  be  one-tentli  of  the  value  it  would  possess  in 
the  units’  place;  i.e.  a  figure  standing  in  this  new  place  will 
represent  tenth-parts  of  unity,  or  tenths. 

Similarly,  the  next  figure  on  the  right  will  represent  tenth- 
parts  of  one-tenth  of  unity,  or  hundredths ;  and  so  on. 

Hence  it  appears  that  figures  placed  to  the  right  of  the  units’ 
place  represent  parts  of  unity,  or  fractions,  on  the  same  system 
that  figures  placed  to  the  left  of  the  units’  place  represent  multiples 
of  unity,  or  integers;  and  such  fractions  are,  consequently,  called 
Decimal  Fractions,  or  shortly,  “Decimals.”* 

Thus,  a  Decimal  is  a  number  of  tenths,  hundredths,  thousandths ,  &c. 

i.e.  in  the  case  of  a  decimal  fraction  the  number  of  equal  parts 
into  which  the  unit  is  divided  is  always  some  power  f  of  ten. 

Hitherto,  when  integers  only  have  been  thus  represented,  the 
units’  place  has  always  been  occupied  by  the  figure  on  the  extreme 
right  of  the  number;  but  when  figures,  representing  parts  of  unity, 
stand  to  the  right  of  the  units’  place,  it  becomes  necessary  to  mark 
the  position  of  the  units'  place  so  that  it  may  not  be  lost  sight  of 

This  is  done  by  placing  a  dot,  called  the  Decimal  Point, 
immediately  to  the  right  of  the  units*  place. 

For  instance,  33*  3  represents  3  tens  4-  3  units  -f-  3  tenths , 
and  333  •  33  represents  3  hundreds + 3  tens  4-  3  units  4-  3  tenths  4-  3  hundredths. 

Again,  •  07  represents  0  tenths  4-  7  hundredths ,  i.e.  7  hundredths ;  any 
vacant  decimal  place  being  occupied  by  a  cipher. 


*  This  development  of  the  Arabic  system  is  due  to  English  mathematicians  at  the 
beginning  of  the  17th  century, 
f  See  page  12. 
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A  decimal  may  be  “ read ”  in  the  same  way  as  an  integer: 

For  instance,  •  34  is  3  tenths  +  4  hundredths , 
and  as  we  know,  by  the  place-law ,  that  ten  hundredths  make  one  tenth, 
.‘.3  tenths  =  30  hundredths, 

and  3  tenths  +  4  hundredths  =  34  hundredths. 

i.e.  *34  may  be  read  as  “Thirty-four  hundredths .” 

Similarly,  -257,  i.e.  2  tenths  -f  5  hundredths  -f  7  thousandths , 
may  be  read  “  Two-hundred-and-fifty-seven  thousandths ,” 

i.e.  we  may  read  the  decimal  as  if  it  were  an  integer,  and  then 
mention  the  local  value  of  the  last  figure. 

In  practice,  however,  decimals  are  very  commonly  read  figure 
by  figure,  the  word  “decimal”  (or  “point”)  being  used  to  indicate 
the  decimal  point. 

For  instance,  *402  is  commonly  read  thus :  “Decimal,  four,  nought,  two.” 
And  25*0087,  thus :  “  Twenty-five,  decimal,  nought,  nought,  eight,  seven.” 

Ciphers  on  the  extreme  right  of  a  decimal  do  not  affect  its  value. 

For  instance,  *3  is  3  tenths,  and  *30  is  3  tenths  4-  0  hundredths ; 
i.e.  *30  is  neither  greater,  nor  less,  than  *3. 

Hence,  we  may  append  ciphers,  or  strike  off  ciphers, 
on  the  extreme  right  of  a  decimal  with  impunity. 

To  multiply  a  Decimal  by  10, 

Move  the  decimal  point  one  place  to  the  right. 

For,  by  so  doing,  the  units  become  tens ,  the  tenths  become  units, 
the  hundredths  become  tenths ,  &c. 

i.e.  each  figure  has  its  value  increased  tenfold ,  and,  consequently, 
the  entire  decimal  is  multiplied  b}^  10. 

For  instance,  3*45  X  10  =  34*5;  and  *0057  X  10  =  *057. 

Similarly,  to  multiply  a  decimal  by  100,  1000,  &c.,  move  the 
decimal  point  two,  three  &c.  places  to  the  right,  respectively. 

For  instance,  12*503  X  100  =  1250*3;  and  *08537  X  1000  =  85*37. 

Conversely,  to  divide  a  Decimal  by  10, 

Move  the  decimal  point  one  place  to  the  left. 

For,  by  so  doing,  the  units  become  tenths ,  the  tenths  become 
hundredths ,  &c.,  and  thus  the  entire  decimal  is  divided  by  10. 

For  instance,  3*45  -7-  10  =  *345;  and  •  0057  -f- 10  =  *00057. 

Similarly,  to  divide  a  decimal  by  100,  1000,  &c.,  move  the  decimal 
point  two,  three  &c.  places  to  the  left,  respectively. 

For  instance,  1250*3  -j- 100  =  12*503;  and  *08537-7-1000  =  *00008537. 
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XXIX.  DECIMALS. 

.  Addition  and  Subtraction. 

As  Decimals  are  expressed  in  the  same  way  as  integers,  it 
follows  that  they  can  *be  added,  or  subtracted,  in  the  same  way. 

For  instance,  just  as  3  tens  and  4  tens  make  7  tens, 

so  3  tenths  and  4  tenths  make  7  tenths ;  and  so  on. 

For  convenience  then  we  arrange  the  decimals  to  be  added,  or 
subtracted,  so  that  the  tenths  are  ad  in  one  vertical  column,  the 
hundredths  all  in  another,  and  so  on;  and  this  is  ensured  if  all  the 
decimal  points  are  in  one  vertical  column ;  we  then  proceed  exactly  as 
in  Simple  Addition,  or  Subtraction,  remembering,  however,  that 
we  may,  if  desirable,  append  ciphers  to  the  extreme  right  of  any  of 
the  given  decimals,  and  may  also  reject  ciphers  on  the  extreme  right 
of  any  result. 

Example  i.—Add  together  4 •  532,  17*06,  *3574  and  1*8. 

Here,  arranging  the  given  decimals  so  that  all 
the  decimal  points  are  in  one  vertical  column,  we 
add  each  vertical  column,  beginning  with  that  on 
the  extreme  right,  and  “carry”  just  as  in  Simple 
Addition;  not  forgetting  to  insert  the  decimal 
point  in  the  result  immediately  beneath  the 
column  of  decimal  points. 


Example  ii. — Find  the  sum  of  129*546,  1*254  and  26. 

Here  it  should  be  noticed  that  26,  being  an  129*546 

integer,  is  placed  on  the  left  of  the  points’  column.  1*254 

Also,  that  in  writing  down  the  result,  two  super-  g  g . 

fluous  ciphers  on  the  extreme  right  - 

of  the  result  are  discarded.  Ans.  156*£ 


4*532 

17*06 

•3574 

1*8 

23*7494  Ans. 


Example  iii. — From  4*573  take  2  •  087 5 1 . 

Here,  having  arranged  the  decimals  with  the 
points  in  column,  we  append  two  ciphers  to  the 
right  of  the  upper  line  before  subtracting.* 


4*57300 

2*08751 

2*48549  Ans. 


Example  iv.— Simplify  4*37451  +  190*28.-72*003  -  *608751 


+  241  -330*0876. 

Here  we  proceed  as  in  the 
example  on  page  8;  i.e.  we  first 
add  4*37451,  190*28  and  241 
together;  we  then  add  72*003, 
•608751  and  330*0876  together; 
and  finally  subtract  the  second 
result  from  the  first. 


4*37451 
190*28 
241* _ 

435*65451 

402*699351 


72*003 

•608751 

330*0876 

402*699351 


32*955159  Am. 


*  Such  extra  ciphers  need  not  necessarily  be  actually  written  down:  after  a  little  prac¬ 
tice  the  student  will  append  them  mentally. 
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XXX.  MULTIPLICATION  OF  DECIMALS. 

The  process  of  multiplying  a  decimal  by  an  integer  exactly 
corresponds  to  that  of  multiplying  one  integer  by  another. 

For  instance,  just  as  7  units  X  2  =  14  units,  or  1  ten  -f-  4  units , 
so  7  tenths  X  2  =  14  tenths,  or  1  unit  +  4  tenths , 

i.e .  -7x2  =  1-4: 

and  7  hundredths  X  2  =  14  hundredths ,  or  1  tenth  +  4  hundredths , 
i.e.  .07  x2  =  *14.  And  so  on. 

Again  as,  on  page  11,  it  was  shown  that 

243  units  x  75  =  18225  um'te,  i.e.  243  X  75  =  18225, 

so  243  tenths  X  75  =  18225  i.e.  24-3  X  75  =  1822-5, 

243  hundredths  X  75  =  18225  hundredths ,  i.e.  2-43  X  75  -  182-25; 

243  thousandths  X  75  =  18225  thousandths ,  i.e.  -243  X  /5  =  18-225;  &c., 

the  number  of  decimal  places  in  any  product  being  the  same  as  the  number 
in  the  corresponding  multiplicand. 


Hence,  to  multiply  a  Decimal  by  an  Integer, 

We  may  multiply  as  in  Simple  Multiplication,  disregarding  the 
decimal  point  during  the  operation,  and  afterwards  insert  a 
decimal  point  in  the  product,  so  as  to  mark  off  as  many  decimal 
places  as  there  are  in  the  multiplicand. 


Example  i — Multiply  2  *105  by  782. 

Multiplying  2105  by  782  we  obtain  the  product 
1646110. 

Now  in  2-105  there  are  three  decimal  places. 
We  therefore  insert  a  decimal  point  in  the  pro¬ 
duct  so  as  to  mark  off  three  decimal  places. 

Thus  2-105  X  782  =  1646-110. 

Finally,  after  inserting  the  decimal  point ,  we 
discard  the  cipher  on  the  extreme  right. 


2-105 
_  782 
4  210 
168  40 
1473  5 
1646-110 


Ans.  1646-11 


Again,  a  method  of  multiplying  a  decimal  by  a  decimal  may 
be  deduced  from  the  foregoing  case. 

For  instance,  we  have  already  seen  that  •  7  X  2  =  1  •  4, 
and  we  know,  by  the  place-law ,  that  •  2  is  one-tenth  of  2. 

Hence  -7  X  -2  =  one-tenth  of  1-4,  i.e.  -14  (see  page  106). 

Similarly  as  -02  is  one-hundredth  of  2, 

-7x02  =  one-hundredth  of  1-4,  i.e.  -014. 

And,  as  •  002  is  one-thousandth  of  2, 

-7  x  -002  =  one-thousandth  of  1-4,  i.e.  -0014. 

And  so  on;  the  number  of  decimal  places  in  any  product  being  the  number 
in  the  multiplicand  increased  by  the  number  in  the  multiplier. 
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Hence,  to  multiply  Decimals  together, 

We  may  multiply  as  in  Simple  Multiplication,  disregarding  the 
decimal  points  during  the  operation,  and  afterwards  insert  a 
decimal  point  in  the  product,  so  as  to  mark  off  in  it  as  many 
decimal  places  as  there  are ,  altogether,  in  the  factors . 

Example  ii. — Multiply  134*25  by  *032. 

Multiplying  3425  by  32  we  obtain  the  product 
429600. 

Now  in  134*25  there  are  two  decimal  places, 
and  in  •  032  there  are  three  decimal  places. 

We  therefore  insert  a  decimal  point  in  the  pro¬ 
duct  so  as  to  mark  off  2  +  3,  or  Jive  decimal  places. 

Thus  134*25  x  *032  =  4*29600, 
or,  discarding  the  ciphers  on  the  right.  4  •  296. 


134*25 
•032 
268  50 
4027  5 
4*296  00 

Anc.  4*296 


Example  iii. — Find  the  product  of  *0673  and  *012. 

Multiplying  673  by  12  we  obtain  the  product 
8076.  *0673 

Now  in  *0673  there  are  four  decimal  places,  and  *012 

in  *012  there  are  three  decimal  places.  *0008076  Ans. 

.*.  in  the  product  there  are  4  +  3,  or  seven  deci¬ 
mal  places. 

So  we  must  prefix  three  ciphers  to  the  left  of  8076  before  we  can  mark 
the  position  of  the  decimal  point. 


Note. — In  long  operations,  it  is  convenient  to  omit  decimal  points  and 
&?/£-hand  ciphers  in  the  working,  as  in  the  following  example: — 

Example  iv. — Find  the  continued  product  of  *0023,  *00008, 
7  •  1  and  600. 

We  find  the  continued  product  of  23,  71,  8  and 
600  to  be  7838400. 

Now  in  *0023  there  are  four  dec.  places;  in 
•  00008  there  are  five  dec.  places;  in  7*1  there  is 
one  dec.  place;  and  in  600  there  is  no  dec.  place. 

Hence  in  the  reqd  product  there  must  be 
4  +  5  +  1  4-  0,  or  ten  decimal  places. 

We  therefore  prefix  three  ciphers  to  the  left  of 
78384S4J?efore  we  can  mark  the  decimal  point. 

Finally ,  we  discard  the  two  ciphers  on  the  right. 

*0023  X  *00008  X  7*1  X  600  =  *0007838400 

=  *00078384  Ans. 


23 

71 

23 

161 

1633 

_ 8 

13064 

600 

7838400 
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XXXI.  DECIMALS. 

Division  by  an  Integer. 

The  method  is  that  of  Simple  Division,  applied  to  decimals 

For  instance,  to  divide  11*48  by  8. 

1st  step. 

1 1  units  -f-  8  yield  quo#  1  unit,  with  remr  3  units,  so 
we  set  down  1  in  the  units'  place  in  the  quotient, 
marking  the  decimal  point  immediately  on  the  right 
of  it.  We  now  change  the  remr  3  units  into  30  tenths. 

2nd  step. 

30  tenths  +  4  tenths  make  34  tenths , 
and  34  tenths  4-  8  yield  quotfc  4  tenths,  with  remr  2 
tenths.  So  we  set  down  4  in  the  tenths'  place  in  the 
quotient  and  change  the  remr  2  tenths  into  20  hun¬ 
dredths. 

3rd  step. 

20  hundredths  +  8  hundredths  —  28  hundredths , 
and  28  hundredths  4 ■  8  yield  quotfc  3  hundredths , 
with  remr  4  hundredths.  So  we  set  down  3  in  the 
hundredths'  place  in  the  quotient. 

Here,  as  a  remr  occurs,  we  can  still  continue  the  division,  although 
the  last  figure  in  the  given  dividend  has  been  dealt  with,  for  the  4  hun¬ 
dredths  which  form  the  remainder  can  be  changed  to  40  thousandths. 

We,  therefore,  append  a  cipher  to  the  right  of  the  dividend  and  pro¬ 
ceed  thus : — 

4th  step. 

40  thousandths  4-  8  yield  quotfc  5  thousandths,  with 
no  remr;  so  we  write  5  in  the  thousandths'  place  in  8  | 11*480 
the  quotient.  1*435 

Thus  the  complete  quotient  is  1  •  435. 

i.e.  if  11*48  be  divided  into  8  equal  parts,  each  of  these  parts  is  1*435; 
or,  1  •  435  is  the  decimal  which,  when  multiplied  by  8,  gives  the  product 

Hence,  we  divide  as  in  Simple  Division,  marking  the  decimal 
'point  in  the  quotient  as  soon  as  we  reach  the  figure  in  the  tenths* 
place  in  the  dividend. 

N.B. — When  short  division  is  used  this  amounts  to  simply 
copying  down  the  decimal  point  in  a  vertical  line. 

Also,  if,  after  the  last  of  the  given  figures  in  the  dividend  has 
been  dealt  with,  a  remainder  occurs,  we  may  append  ciphers,  one 
by  one  as  required,  to  the  right  of  the  dividend  and  continue  the 
division. 

Note. — Such  appended  ciphers  need  not  always  be  written',  they  may 
be  appended  mentally. 


8 | 11-48 

1- 


8 | 11-48 

1*4 


8  IJ.1-48 

1*43 
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Example  i.— Divide  2*8455  by  35. 

Here  we  divide,  as  in  Simple  Division, 
by  the  factors  of  35,  copying  down  the 
decimal  point  in  a  vertical  line,  and  writing 
a  cipher  in  the  vacant  tenths'  place  of  the 
result. 


35 


5  |  2*8455 
7  1  *5691 
•  0813  Ails. 


Example  ii.— Express  the  quotient  of  5-f  8  as  a  decimal. 


As  there  are  no  units  in  the  quotient,  we 
mark  the  decimal  point  on  the  right  of  the 
5,  change  the  5  units  into  tenths ,  and  so  on. 


8  5*000 

•625  Ans 


Example  iii. — Divide  *03702  by  600. 

Dividing  *03702  by  6,  we  obtain  quo- 
tient  .00617.  61-0  3  7  0  2 

We  now  divide  this  result  by  100,  •00617' 

i.e.  we  move  the  decimal  point  two  ’places 
to  the  left.  (See  p.  106.) 

/.  *03702  ~  600  =  *0000617  Ans. 


Example  iv. — Divide  69*3  by  45000. 

Dividing  69*3  by  factors  of  45  we  obtain 
the  quotient  1*54.  45 

We  now  divide  this  result  by  1000, 
i.e.  we  move  the  dec.  point  three  places  to 
the  left. 

69*3  45000  =  *00154  Ans. 


5 1 69*3 
!  9  |  13*84* 
1*54 


Example  v. — Divide  2-5696  by  73. 

2-4-73  yields  no  units ,  so  we  at  once 
marie  the  dec.  point  in  quotient. 

25  tenths  -4-73  yields  no  tenths,  so  we 
place  a  cipher  in  the  tenths'  place  in  the 
quotient;  &c. 


Example  vi. — Divide  540*8  by  325. 


73) 2*5696(  *0352  Ans. 

2  19  - 

379 

365 

146 

146 


540  4-325  yields  1  unit,  so  we  write  325)540*800(1^664  Ans. 


1  in  the  quotient,  and  then,  before  deal-  rf... 

ing  with  the  tenths ,  mark  the  decimal  2158 

point  to  the  right  of  the  1.  1950 

2158  4-325  yields  6  tenths  and  208  2080 

tenths  remr.  *  1950 

We  now  append  ciphers  one  by  one  ~T300 

as  required  to  the  dividend.  1300 
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XXXII.  DIVISION  OF  DECIMALS. 

We  know  (see  page  17)  that  the  quotient  is  not  altered  if 

we  multiply  both  divisor  ancl  dividend  by  the  same  number. 

For  instance,  the  quotient  of  36  -4  12  is  the  same  as  that  of  10  times  36 
-j- 10  times  12,  i.e.f  of  360  -4  120. 

Similarly,  the  quotient  of  *36  — - 1*2  is  the  same  as  that  of  10  times  •  36 
-4  10  times  1*2,  i.e of  3*6  4- 12. 

Also,  the  quotient  of  -475  -4  *05  is  the  same  as  that  of  100  times 
o  475  -7-100  times  •  05,  i.e.f  of  47  •  5  4-  5. 

And  the  quotient  of  5*3  4-  *625  is  the  same  as  that  of  1000  times 
5*3  4-  1000  times  *625,  i.e.,  of  5300  -4  625. 

Thus,  the  case  of  a  decimal  divisor  can  always,  by  multiplying 
both  divisor  and  dividend  by  some  power  of  ten,  be  reduced  to 
that  of  an  integral  divisor. 

Hence,  when  the  divisor  is  a  decimal , 

we  multiply  both  divisor  and  dividend  by  that  power 
of  ten  which  makes  the  divisor  an  integer,  and  then 
proceed  as  in  Chapter  XXXI. 

Example  i. — Divide  -35  by  *8. 

Multiplying  both  divisor  and  dividend  by  10  8  |  3-5 

we  have  -4375  Ans. 

.35-4-8  =  3.5-8.  - 


Example  ii. — Divide  -7  by  -0064. 

Multiplying  both  divisor  and  dividend  64  j  ®  -QP— 

by  10000,  we  have  (  8  |  875 _ 

-7  -4  -0064  =  7000  4  64.  109-375  Ans. 


Example  iii. — Divide  3  by  31*25. 

Multiplying  both  divisor  and  dividend 
by  100,  we  have 

3-4  31-25  =  300-4  3125. 


3125  )  300-000  (  -096  Ans. 

281  25  - “ 

18  750 
18  750 


Example  iv. — Divide  7-31  by  -0017, 

Multiplying  both  divisor  and  dividend 
by  10000,  we  have 

7-31-4-0017  =  73100  4-17. 

Here  the  division  is  that  of  an  integer  by 
an  integer ,  and  the  resulting  quotient  is 
the  integer  4300. 


17)73100(4300  Ans. 

68  - - 

51 

51 


00 
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Example  v. — Divide  *013  by  2*9,  to  five  places  of  decimals. 

Multiplying  both  divisor  and  dividend  by 
10,  we  have  *013  -f  2*9  =  *13  -r-  29. 

Here,  as  there  is  no  integer  in  the  dividend, 
there  can  be  none  in  the  quotient,  so  we 
begin  by  marking  the  decimal  point  in  the 
quotient. 

And  as  29  is  not  contained  in  1,  nor  in  13, 
we  next  place  ciphers  in  the  tenths'  and 
hundredths'  places  in  the  quotient. 

We  now  carry  on  the  division  for  three 
steps,  and  no  further,  as  there  are  then  five 
places  of  decimals  in  the  quotient. 

The  sign  +  in  the  result  indicates  that  the  division  has  not  terminated. 

Note. — It  is  evident  that  in  such  a  case  the  division  can  never  terminate 
however  many  ciphers  we  append  to  the  dividend,  for  there  is  no  digit  by 
which  9  can  be  multiplied  so  as  to  yield  a  product  ending  in  0. 


29)-13000(- 00448 
116 
140 
1 1.6 
240 
232 
8 

Ans.  -00448  + 


Example  vi. — Find  the  integral  part  of  the  quotient  of  38*7563 
-7-  *41,  and  the  decimal  remainder. 

Multiplying  both  divisor  and  dividend  by  ^ (9^ 

100,  we  have  38  *7563  4- *41  =  3875-63 -r- 41. 

In  this  case  we  cease  dividing  after  deal-  165 

ing  with  the  units'  figure  in  the  dividend.  164 

Hence,  3875 •  63 -f- 41  yields  quot*  94,  remr  21  •  63 ;  21-63 

38-7563 -j- -41  yields  quot*  94,  remr  -21  63, 
for  although  the  quotient  is  not  altered  by  Ans.  94;  remr  -2163. 

multiplying  both  divisor  and  dividend  by  ""™ ■ 

100,  the  remainder  21-63  which  is  a  part  of  the  dividend ,  is  100  times  the 
required  remr,  and  must  consequently  be  now  divided  by  100. 


Example  vii .—Divide  .416  by  3*25;  -416  by  .0326:  and 
4-16  by  32500. 

9  325)41- 600(.  128  Ans.(i). 

(i)  .416-43.25  =  41- 6 4- 325.  32  5  - — 


Now,  as  the  same  figures  occur  in  all 
three  cases  the  operation  need  only  be 
performed  once . 

(ii)  - 416 -H- 0325  =  4160 4- 325. 


9  10 
6  50 
2  600 
2  600 


Here  the  working  is  the  same  as  in  (i),  but  the  decimal  point  in  the 
dividend  is  moved  two  places  to  the  right ,  the  decimal  point  in  the 
quotient  will  also  also  be  moved  two  places  to  the  right. 

Hence  in  this  case  the  result  is  12-8  Ans.  (ii). 

(iii)  4-16  -r  32500  =  -0416  •—  325  ( dividing  both  dividend  and  divisor  by  100). 

Here  also  the  working  is  the  same  as  in  (i),  but  the  decimal  point  in 
the  dividend  is  moved  three  places  to  the  left ,  the  decimal  point  in  the 
quotient  must  also  be  moved  three  places  to  the  left. 

Hence  in  this  case  the  result  is  -000128  Ans.  (iii). 

(838)  -  H 
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XXXIII.  DECIMALS. 

To  Express  a  Decimal  as  a  Vulgar  Fraction, 
and  a  Vulgar  Fraction  as  a  Decimal. 

If  we  “read”  a  decimal,  in  the  way  indicated  on  page  106,  the 
local  value  of  the  right-hand  figure  gives  the  denominator  of  an 
equivalent  vulgar  fraction . 

For  instance,  *37  is  37  hundredths ,  i.e.,  ; 

And  *0319  is  319  ten-thousandths ,  i.e.,  Yq"q  q"q  > 

Also  *000001  is  1  millionth ,  i.e.,  y UU  0  O  0  O  ’ 

Hence  we  see  that  in  the  denominator '  of  the  vulgar  fraction 
thus  obtained  there  must  be  as  many  ciphers  as  there  are 
decimal  places  in  the  decimal. 

If  this  vulgar  fraction  is  not  in  lowest  terms  we  reduce  it. 

Example  i. — Convert  *025  to  a  vulgar  fraction  in  its  lowest  terms. 

•  025  =  25  thousandths  =  -yo^o  =  yy  A  ns. 


Example  ii.  —Reduce  2*108  to  a  mixed  number. 

2-108  =  2^  =  2^  Am. 


Example  iii. — Express  70*04  as  an  improper  fraction. 

70,04  =  7iQoo4  =  Ans‘ 


Conversely,  a  vulgar  fraction  whose  denominator  is  some  power 
of  ten  (i.e.  10,  100,  1000,  &c.)  can  at  once  be  written  in  the  form 
of  a  decimal. 

For  instance,  yyqj  j8  37  hundredths ,  i.e.,  *37; 

And  yo^yy  is  9  ten-thousandths,  i.e.,  *0009; 

Also  yyyy  is  7261  thousandths,  i.e.,  7*261. 

Thus  a  fraction  having  some  power  of  ten  as  denominator  is 
expressed  as  a  decimal  by  taking  the  figures  which  form  the 
numerator  and  inserting  a  decimal  point  so  as  to  mark  off  as 
many  decimal  places  as  there  are  ciphers  in  the  denominator. 

Example  iv. — Write  yqqq  as  a  decimal. 

~LQQQ  =  *^7  An8m 


VULGAR  FRACTIONS  AS  DECIMALS, 
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Example  v.— Express  317-Q1Q7Q0  as  a  decimal 
31Toboo  =  31*0017  An* 


Example  vi.— Express  Aibkip  as  a  decimal 

=  534*67  Ans. 


In  some  few  cases  a  vulgar  fraction  whose  denominator  is  not 
a  power  of  ten ,  may  also  at  sight  be  expressed  as  a  decimal;  for 
we  know  (see  page  68)  that  the  value  of  a  fraction  is  not  altered 
by  multiplying  both  its  numerator  and  denominator  by  the  same 
number ;  and,  consequently,  if  the  denominator  of  the  given  fraction 
is  evidently  a  factor  of  io,  or  ioo,  or  iooo,  &c.,  the  equivalent 
dicimal  can  be  at  once  written  down. 


For  instance,  = 


5 

7 

25 
_3_ 
"2  0 
1 

8 


and  -5-  = 


6 

10 

_2_8_ 

100 
1  5 

100 
12  5 

1000 


=  *6; 
=  *28; 
=  *15; 
=  *125. 


Again,  we  know  (see  page  80)  that  a  vulgar  fraction  represents 
the  quotient  resulting  from  the  division  of  its  numerator  by  its  denomi¬ 
nator. 

In  the  case,  then,  of  a  vulgar  fraction  which  cannot  easily 
by  inspection  be  expressed  as  a  decimal,  we  perform  this 
division. 


Example  vii. — Express  as  a  decimal 

Dividing  13  by  factors  of  64  we  04  i  3  |  1 3* 

obtain  the  quotient  *203125  as  the  (  8 1  1*625 

reqd  decimal.  -2031 25  A  ns. 


Example  viii. — Convert  into  a  decimal 


Dividing  11  by  625  we  obtain  the 
quotient  *0176  as  the  reqd  decimal. 

Note. — In  all  work  in  Decimals  involving 
Long  Division,  the  “abridged”  method 
(see  p.  15)  is,  of  course,  available,  if  pre¬ 
ferred. 


625)11  *0000 (*0176  Ans. 

6  25  — - 

4  750 
4  375 
3750 
3750 
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XXXIV.  RECURRING  DECIMALS. 

We  have  already  observed  (see  note  on  page  113)  that  there 
are  cases  in  Division  of  Decimals  in  which  a  remainder  must  always 
occur ,  no  matter  how  far  we  proceed  with  the  work,  while  in  other 
cases  the  division,  sooner  or  later,  terminates. 

Hitherto  we  have  confined  our  attention  almost  entirely  to 
divisions  which  terminate;  we  now  proceed  to  consider  some 
examples  of  non-terminating  division. 

For  instance,  if  we  divide  *71  by  11, 
we  obtain  the  quotient  *06454545  &c.  &c. 
where  the  pair  of  figures  45  appear  over 
and  over  again  in  the  quotient,  as  we 
continue  the  division. 

Also,  if  we  divide  8  by  37,  we  obtain 
the  quotient  *216216  &c.  &c.  where  the 
set  of  figures  216  recur  over  and  over 
again  in  the  quotient. 

• 

Now  in  each  of  the  above  instances  we  observe  that,  after  a 
certain  stage  is  reached  the  remainders  reappear,  and  consequently, 
in  the  quotients,  the  figures  which  correspond  to  these  remainders 
also  reappear. 

And  this  must  always  happen  when  the  division  does  not 
terminate. 

For  instance,  if  we  divide  1  by  7  it  is  7  |  1  *0000000000 
evident  that  the  division  can  never  termi-  *1428571428.... 

nate,  for  there  is  no  digit  by  which  we  can 
multiply  7  and  obtain  a  product  ending  in  0. 

And  there  are  but  six  possible  remainders,  namely,  1,  2,  3,  4,  5  and  6. 
Hence,  after  six  steps  at  most  (if  not  before)  some  one  of  these  remainders, 
say  3,  which  has  already  appeared,  must  reappear ;  and  then  all  succeeding 
stages  of  the  division  are  repetitions  in  regular  order  of  the  earlier  ones. 

Hence,  in  every  non -terminating  division  of  decimals  some 
figure,  or  set  of  figures  must,  sooner  or  later,  reappear  over  and 
over  again  in  the  quotient  as  the  division  is  continued. 

A  decimal  in  which  some  figure ,  or  set  of  figures  arranged  in 
the  same  order ,  is  repeated  over  and  over  again  without  limit,  is 
called  a  Recurring,  or  Circulating,  Decimal. 

For  instance,  *47777  ....  and  *216216216  ....  are  recurring  decimals. 

Decimals  which,  as  distinguished  from  recurring  decimals, 
contain  but  a  limited  number  of  figures  are  called  terminating 
decimals. 


11  |j71 _ 

•06454545... 

37)8*0000(  *216216... 
7  4 
60 
37 
230 
222 
8 
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The  figure,  or  set  of  figures,  which  is  repeated  in  a  recurring 

decimal  is  called  the  recurring  Period. 

A  recurring  period  is  marked  by  placing  a  dot  above  the  first 
and  last  figures  in  the  period. 

For  instance,  *47777 ....  is  written  shortly  thus,  *47; 

•06454545 _ ,  thus,  *0645; 

and  .216216216....,  thus,  *216. 

A  recurring  decimal  is  called  pure ,  or  mixed ,  according  as  all 

the  figures  on  the  right  of  the  decimal  point  do ,  or  do  not ,  recur. 


For  instance,  6*45,  *$16  and  *142857  are  pure  recurring  decimals. 


But  *47,  *0645  and  *9i42857  are  mixed  recurring  decimals. 


Example  i. — Divide  8. 9  by  120. 
8-9 -4- 120  =  -89  4-  12. 


12  I -89 _ 

•074166...  . 
Ana.  -07416. 


Example  ii. — Divide  23  by  *011. 
23  4-  -Oil  =  23000  4-  11. 


11 | 23000- _ 

2090- 9090.... 
Ana.  2090-90. 


Note. — In  such  cases  as  this  the  be¬ 
ginner  sometimes  falls  into  the  error  of 
placing  a  recurring  dot  upon  an  integer ! 


Example  iii. — Divide  *5  by  28. 


Here,  in  dividing  by  the  factors  of  28, 
we  first  divide  by  4,  which  we  foresee 
will  yield  a  terminating  quotient,  and 
afterwards  by  the  factor  7,  which  we 
expect  to  yield  a  recurring  quotient.  It 
will  be  found  that  labour  is  generally 
saved  by  adopting  this  order. 


*01785714285... 
Ans.  *017857142. 


Example  iv. — Divide  6-76  by  8*08.  808)676.0(  -83663  Am. 

6-76  4-  8*08  =  676  4-  808.  6  4  6  4 


29  60 

24  24 


Here,  after  six  steps,  we  obtain  the 


same  figures,  296,  in  the  remr  which  had 
before  appeared  four  steps  earlier.  Thus 
the  recurring  period  is  3663. 

Note. — The  appearance  of  the  same 
figure  twice  over  in  the  quotient  is  no 
sure  sign  that  the  quotient  has  begun  to 
recur,  unless  the  corresponding  remainders 
are  alike . 


296 


118 


RECURRING  DECIMALS. 


XXXV.  RECURRING  DECIMALS. 

Vulgar  Fractions  expressed  as  Decimals. 

We  have  seen,  on  page  115,  that  a  vulgar  fraction  is  converted 
into  a  decimal  by  dividing  its  numerator  by  its  denominator,  but 
the  examples  there  considered  were  such  as  produced  terminating 
decimals  only.  It  follows  from  the  last  chapter  that,  in  many 
cases,  the  decimal  which  results  from  this  division  will  be  a 
recurring  decimal. 

Example  i. — Express  |  in  the  form  of  a  decimal 


•  625 

•1477272...  ^ ns •  '14772. 


88 


5  8113 
hill 


Thus  we  have  two  classes  of  vulgar  fractions,  namely : — 

(1)  those  which  produce  terminating  decimals; 
and  (2)  those  which  produce  recurring  decimals. 

We  shall  now  show  how  these  may  be  distinguished. 

We  have  seen  on  page  115  that  a  vulgar  fraction  may  be  con¬ 
verted  to  a  decimal,  without  dividing ,  if  we  can  find  a  number 
by  which  to  multiply  both  numerator  and  denominator  such  that 
the  resulting  new  denominator  is  a  power  of  ten . 

For  instance,  =  1^*0  =  T^ffo  =  ,28- 


Here,  as  the  given  denr  was  25,  i.e.  5  X  5,  it  was  evident  that  by  multi¬ 
plying  both  numr  and  denr  by  4,  i.e.  by  2x2,  the  new  denr  obtained, 
i.e.  5  X  2  X  5  X  2,  would  be  a  power  of  ten. 


Similarly,  ^qq  —  x  0 oh 2  x  2 


11X25 


_ _ 2  7  5  _  .A07K 

100X10X10  "  10000  “  ' 


Now  as  the  only  prime  factors  of  10  are  2  and  5,  it  follows 
that  if  the  denominator  of  a  fraction ,  in  its  lowest  terms, 
contains  no  other  prime  factors  than  2  and  5,  the  fraction 
will  produce  a  terminating  decimal;  but  that  if  it  contain  any  other 
prime  factor  it  cannot  produce  a  terminating  decimal,  but  must 
produce  a  recurring  decimal,  for  there  are  no  multipliers  of  3,  7, 
11,  13  &c.  which  yield  a  power  of  ten  as  product. 

For  instance,  will  produce  a  recurring  decimal,  since  the 

denominator  contains  the  factor  3. 


Note. — The  condition  that  the  fraction  shall  be  in  lowest  terms  before 
applying  this  test  is  important. 
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Hence  we  can,  by  inspection,  or  by  resolving  the  denr  into 
factors,  predict  the  number  of  places  of  non-recurring  decimals  which 
any  given  fraction,  expressed  in  its  lowest  terms,  will,  if  con¬ 
verted  into  a  decimal,  yield;  for  each  10  in  the  denr  will  yield 
one  place,  and  each  additional  2,  or  5,  will  also  yield  one  place. 

For  instance,  -~r  will  produce  a  terminating  decimal  of  four  places, 

for  -1-  - _ 1 _ =  .  7  x  5  x  5  x  5  x  5  _  43  75  _  Ao7k. 

16  2  x  2  x  2  x  2  10x10x10x10  10000  ~ 


And 

for 


1  2  500 

L 


will 


1  2  500 
_3_ 


produce  a 
1 


terminating  decimal  of 
1  x  2  x  2  x  2 


five  places, 
=  -00008. 


100x5x5x5  100x10x10x10 

Again,  fjf  wifi  produce  a  recurring  decimal  with  no  places  of  non¬ 
recurring  figures,  for  the  denr  contains  neither  10,  nor  2,  nor  5. 

And  will  produce  a  recurring  decimal,  since  its  denr  contains  the 
factor  7 ;  and  there  will  be  one  non-recurring  place,  since  the  denr  contains 


=  Yii0  =  f-rlO  =  *714285  4- 10  =  -0714285. 


one  factor  2, 

for  T“4  =  Tx2 

Similarly  g'g‘o  0  wifi  produce  a  mixed  recurring  decimal  with  five 
non-recurring  places. 


Example  ii. — Which  of  the  fractions  and 

will  produce  terminating  decimals  ? 

As  32250  is  divisible  by  3,  (j  will  produce  a  recurring  decimal. 

As  128  =  8  X  16,  and  thus  contains  no  other  prime  factor  than  2 ; 
-pyV  will  produce  a  terminating  decimal. 

As  2222  is  divisible  by  11,  ^  ^  will  produce  a  recurring  decimal. 


Example  iii. — Find  the  number  of  places  of  non-recurring  decimal 
figures  in  the  decimals  equivalent  to  -2-2\  and  -^yf 

62500  =  5  x  5  x  5  x  5x  10  x  10, 

6T2‘§'(H)  wifi  produce  a  terminating  decimal  of  six  places. 

224  =  2  x  2  x  2  x  2  x  2  x  7, 

-^4  will  produce  a  mixed  recurring  decimal  with  five  places  of  non¬ 
recurring  decimal  figures. 

2750  =  10  x  5  X  5  X  11,  (and  the  numr  1437  is  not  divisible  by  11), 

o  Pr°fiuce  a  mixed  recurring  decimal,  with  three  places  of 
non-recurring  decimal  figures. 
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XXXVI.  RECURRING  DECIMALS. 

To  Express  a  Recurring  Decimal  as  a  Vulgar  Fraction. 


A  recurring  decimal  may  be  multiplied,  or  divided,  by  a  power 
of  ten  by  moving  the  decimal  point  to  right,  or  left,  in  the  same 
way  as  was  shown  in  the  case  of  a  terminating  decimal. 

For  instance,  as  -4  signifies  *44444  &c.  &c.  without  limit,  it  is  evident 
that,  if  we  remove  to  the  left  of  the  point  a  limited  number  of  this  un¬ 
limited  number  of  figures  there  will  still  remain,  on  the  right  of  the  point, 
an  unlimited  number  of  figures. 

Hence  *4  X  10  =  4-44444  &c.  &c.  without  limit; 
i.e.  -4  X  10  =  4-4. 

Similarly  -623  X  1000  =623-623623  &c.  &c.  =  623-623. 

Also  -47  x  10  =  4-7;  *47  X  100  =  47-7  ;  and  so  on. 

We  shall  now  show  how  the  vulgar  fraction  equivalent  to  any 
pure  Tecurring  decimal  may  be  obtained. 

For  instance,  to  find  the  vulgar  fraction  equivalent  to  •  4. 

As  1 0  times  *4  =  4*44444 . 

and  *4  =  *44444 . 

/.  (subtracting)  9  times  *4  =  4. 

4 

Hence  *4  =  —  • 

9 


Again,  to  find  the  vulgar  fraction  equivalent  to  *623. 

As  1000  times  *623  =  623*623623623 
and  *623  =  -623623623 


(subtracting)  999 
Hence 


times  *623  =  623. 


*623  = 


623 

999' 


N.B. — We  multiply  the  given  decimal  by  10,  or  100,  or  1000,  &c., 
according  as  there  are  one ,  or  two ,  or  threey  &c.,  figures  in  the  period. 


From  such  results  as  those  above  we  obtain  the  following  rule : — 
(T)  To  express  a  pure  recurring  decimal  as  a  vulgar  fraction. 

For  the  numerator ,  write  the  figures  of  the  recurring 

period; 

for  the  denominator ,  write  as  many  nines  as  there  are 

figures  in  the  period. 


Example  i. — Convert  *72  and  *0198  into  vulgar  fractions. 


-72  = 


_  72 _ 8 


99 


=  yT  A ns. 


•0198  = 


198 

9999 


2  2 

1111 


101 


Ans. 
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Next,  in  the  case  of  any  mixed  recurring  decimal. 

For  instance,  to  find  the  vulgar  f  raction  equivalent  to  -47. 

As  100  times  .47  =  47-77777 . 

and  10  times  *47  =  4-77777 . 

subtracting,  90  times  -47  =  47  —  4. 

Hence  -47  =  — ^ 

Again,  ymd  the  vulgar  fraction  equivalent  to  -63125. 

As  100000  times  -63i 25  =  63125-125125125... 
and  100  tos  -63i 25  =  63-125125125... 

subtracting,  99900  times  -631*25  =  63125  —  63. 

Hence  -63125  =  ~63 

99900 

N.B. — We  multiply  the  given  decimal  first  by  that  power  of  ten  which 
moves  the  decimal  point  to  the  end  of  the  period ;  and  next  by  that  power 
of  ten  which  moves  the  point  up  to  the  beginning  of  the  period. 

From  such  results  as  those  above  we  obtain  the  following  rule: — 

(II.)  To  express  a  mixed  recurring  decimal  as  a  vulgar  fraction. 

For  the  numerator ,  subtract  the  number  formed  by  the 
non-recurring  figures  from  the  number  formed 
by  all  the  figures  as  far  as  the  end  of  the  period; 

for  the  denominator ,  write  as  many  nines  as  there  are 
figures  in  the  period,  followed  by  as  many  ciphers 
as  there  are  non-recurring  decimal  figures. 


Example  ii. — Reduce  -2345  to  a  vulgar  fraction, 

-23  2322  258 


-2345  = 


2345- 

9900 


-  2322  _ 
9900  ~ 


_ _ 12.9.  a 

lioo  550  £Zi£: 


Example  iii. — Express  8-7083  in  the  form  of  a  vulgar  fraction. 


8  •  7088  =  8 


7083-708 

9000 


_  q6  315.  _  p2  1  2  5  _  «1  7.  a... 
~  °9000  “  83000  -  tt24  Ans‘ 


or  thus,  8-7083  =  8_7.P8  3  -  8  708  =  13.3.1A 
9000  9000 


2  09 
24 


The  value  of  a  mixed  recurring  decimal  may  also  be  deduced 
from  that  of  a  pure  one. 

For  instance,  as  -47  X  10  =  4-7  =  4^,  «47  =  4^-MO  =  Al. 

N:~B. — It  is  important  to  notice  that  *9  =  ~  =1;  and,  consequently, 

-09,  -49,  -239  Ac.  are  equivalent  to  the  terminating  decimals  •!,  *5,  *24 
&c.  respectively. 
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We  have  seen  that  every  pure  recurring  decimal  can  be  ex¬ 
pressed  as  a  vulgar  fraction  which  has  a  denr  consisting  of  as 
many  nines  as  there  are  figures  in  the  period.  If,  therefore,  we 
can  find  a  number,  by  which  to  multiply  both  numr  and  denr, 
such  that  the  resulting  new  denr  is  all  nines,  we  may,  without 
dividing ,  express  the  fraction  as  a  recurring  decimal. 

For  instance,  |  =  =  9  =  Tjf  =  11*9  =  9"9  = 

also  T7  =  TTT  =  ~999  =  *654  ;  ^f=W9=*68i;  '^7"=wf  =  -i°8  ; 

Hence  all  fractions  in  lowest  terms  which  have  the  same  denr 
yield  decimals  having  the  same  number  of  figures  in  the  period. 

Also,  by  resolving  9,  99,  999  &c.  into  their  prime  factors,  we 
can  discover  all  the  possible  denrs  of  fractions  in  lowest  terms 
which  yield  periods  of  1,  2,  3  &c.  figures  respectively: — 

Thus  the  only  denrs  of  fractions  yielding  pure  recurring  decimals  with 
periods  of 

one  figure  are  3  and  9 ; 
two  figures  ....  11,  33  and  99  ; 

three . 27,  37,  111,  333  and  999; 

four .  101,  303,  909,  1111,  3333  and  9999; 

Jive . 41, 123,  369,  271,  813,  2439,  11111,  33333  and  99999 ; 

six . 7,  13,  and  either  of  these  numbers,  or  their  product,  multi¬ 

plied  by  any  one  or  more  of  the  nos.  3,  9,  27,  11  or  37. 
Note. — The  number  7,  the  only  denr  less  than  17  which  yields  a  decimal 
with  the  maximum  period,  is  noteworthy.  For,  as  all  the  possible  remr8 
are  exhausted  during  the  division,  it  is  evident  that,  whatever  be  the 
numerator  of  the  fraction,  the  same  Jigures  must  appear  in  the  quotient. 
Thus  f  =  *1.42857,  f  =  *285714,  f  =  *42857i,  f  1 

f  =  -S71428,  f  =  •? 14285,  f  =  -&57141  / ?  * - -  4 

Now,  if  we  arrange  the  figures  1,  4,  2,  8,  5,  7  in  a  t  f  \ 
circle  and  read  them  in  the  direction  of  the  arrow,  l  9  J 

beginning  in  turn  with  1,  2,  4  &c.,  we  obtain  the  5  1 

periods  of  f,  f  &c.  respectively. 

Moreover,  as  the  sum  of  any  opposite  pair  of  figures  0 

thus  arranged  is  9r  if  we  commit  to  memory  the  Jirst  three,  namely,  u  One, 
Four,  Two,”  the  other  three  figures  are  at  once  obtained  by  subtracting 
these  in  turn  from  9;  and  thus  the  decimal  value  of  7,  f  &c.,  or  the  frac¬ 
tional  value  of  any  one  of  these  periods,  can  be  written  down  at  once. 

Example  iv. — Reduce  3*43571428  to  a  vulgar  fraction. 

43~ 

3-43571428  =  3-43f*=  3^  =  3f$|j  =  3^^  Ans. 


Example  v. — Reduce  to  a  decimal. 

-A- =  ^  =  A^-10  =  -8571424-10  =  -0857142  A  ns. 


See  the  above  Note ;  also  the  last  paragraph  on  page  121 ;  also  Appendix. 
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XXXVII.  RECURRING  DECIMALS. 

Addition  and  Subtraction. 

In  order  to  add,  or  subtract,  recurring  decimals,  we  arrange 
them  with  the  decimal  points  in  a  vertical  line  and  repeat  the 
recurring  periods  a  sufficient  number  of  times  to  enable  us  to  see 
the  recurring  period  in  the  sum,  or  difference ;  we  then  proceed 
as  in  the  case  of  terminating  decimals,  except  that  we  omit  to  write 
clown  the  sum,  or  difference,  of  the  two  columns  on  the  extreme  right , 
from  which  we  obtain  the  figure  to  be  “carried.” 

We  can  determine  beforehand  to  what  extent  to  repeat  the 
periods;  for  the  first  column  which  contains  none  but  recurring  figures 
must  appear  again  after  an  interval  not  greater  (though  it  may  be 
less)  than  the  L.C.M.  of  the  number  of  figures  in  each  of  the  recurring 
perioclsy  and,  consequently,  the  sum ,  or  difference ,  of  the  figures  in 
this  column  must  also  reappear. 

Example  i. — Add  together  *7,  2 •  03i,  *1475  and  26*08. 

Here  we  have  recurring  periods  of  2,  3  and 
1  figures  respectively;  and  the  L.C.M.  of  2,  3 
and  1  is  6.  Also  the  first  column  containing 
none  but  recurring  figures  is  the  2nd  to  the 
right  of  the  decimal  points.  Hence  this, 
and  the  five  succeeding  columns  (as  far  as  the 
vertical  line)  will  yield  the  recurring  period 
in  the  result.  W e,  however,  extend  the  periods 
two  columns  further,  in  order  to  obtain  the 

figure  to  be  “  carried  ”  to  the  column  on  the  left  of  the  vertical  line. 


2-0313131 

•1475475 

26-0888888 


31 

47 

88 


28-9677495 
Ans.  28-9677495. 


Example  ii. — Subtract  9*32157  from  16*4803. 


Here  we  have  periods  of  3  and 
4  figures  respectively;  and  the 
L.C.M.  of  3  and  4  is  12.  Also  the 
column  containing  0  and  1  is  the 
first  recurring  column ;  so  we  draw 
the  vertical  line  to  the  left  of  this 
on  its  reappearance  12  columns 
further  on. 


16-48034803480348  03 
9-32157 1 57157157  J_5 

7-15877646323190 

Ans.  7-15877646323190 


Example  iff. — Find  the  sum  of  3*2074,  *01  and  21*4864i. 


Here  we  expect  a  tfwo-figure  period  in  the 
result,  but  as  both  *figures  in  this  period  are 
alike ,  we  have  really  a  period  of  one  figure, 
namely  24*7049. 

But  we  know  (see  page  121)  that,  as  -9  =  1, 
•  49  =  -5.  Hence  in  this  case  the  result  be¬ 
comes  the  terminating  decimal  24-705. 


3-20747 

47 

•01111 

11 

21-48641 

41 

24-70499 

Ant.  24-705. 
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XXXVIII.  RECURRING  DECIMALS. 

Multiplication  and  Division. 

Similarly  a  recurring  decimal  may  be  multiplied,  or  divided, 
by  either  an  integer  or  a  terminating  decimal,  if  we  repeat  the 
recurring  period  a  sufficient  number  of  times  to  enable  us  to  see 
the  recurring  period  in  the  product,  or  quotient. 

Example  i. — Multiply  6*2483  by  *05. 

Here  the  two  cancelled  figures  on  the  right 
are  only  multiplied  for  the  sake  of  the  figure 
to  be  “carried,”  and  are  not  counted  in 
marking  the  position  of  the  decimal  point. 


Example  ii. — Multiply  1*257  by  64. 

Here,  multiplying  1*2577...  by  4,  and 
obtaining  the  carried  figure  as  before,  the 
product  is  5*0311...;  also,  multiplying 
1*2577...  by  60,  we  obtain  the  product 
75*466.... 

We  now  add  5*03l  and  75*46  by  the 
method  of  the  last  chapter,  obtaining  the 
result  80*497. 


6*24833$$ 

*05 

*31  24166.. 
Ans.  *312416. 


1-25777X 
_ 64 

5*03111 . 
75*4666. . 
80*4977. . 

Ans.  80*497* 


Note.— It  is  only  necessary  to  repeat  the  period  in  the  multiplicand 
once  in  order  to  obtain  the  figure  to  be  “carried;”  for  it  follows,  from 
page  122,  that  the  number  of  figures  in  the  recurring  period  of  the  various 
products  will  be  the  same  as  in  the  multiplicand. 


Example  iii. — Multiply  4*0685  by  1*23. 

Multiplying  by  *03  the  product  is  *122057. 

Similarly,  multiplying  by  *2,  the  product 
is  •  81371 ;  and  multiplying  by  1,  the  pro¬ 
duct  is  4*0685. 

We  now,  after  the  multiplication  is  finished, 
repeat  the  periods  of  these  products,  in  order 
to  add  them  by  the  method  of  the  previous 
chapter.  Note. — The  figures  in  thin  type 
are  those  appended  after  the  multiplication 
was  finished  in  order  to  add  the  results. 


4*06  85$$ 


1« 

CO 

CM 

•12 

20 

57 

57 

•81 

37 

17 

17 

4*06 

85 

85 

85 

err 

© 

O 

43 

60 

Ans.  5*004360. 


Example  iv. — Divide  37*483  by  *05. 

5  1  3748*333 .. . 
749*66  .... 
Ans.  749  *6. 


37*483 -r  *05 
=  3748*3^5. 


MULTIPLICATION  AND  DIVISION. 
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When  the  multiplier,  or  divisor,  is  itself  a  recurring  decimal, 
we  reduce  the  decimals  to  vulgar  fractions  in  order  to  perform 
the  operation.  This  method  also  is  to  be  preferred  in  certain 
cases  of  a  now-recurring  multiplier,  or  divisor.  For  instance: — 

Example  v. — Multiply  1.571428  by  2- 17. 

31 

1-671428  X  2-17  =  if*  x  Too  =  y  x  =  -100  =  3'41  Ans- 


Example  vi. — Multiply  3*27  by  2. 83. 


17 


3-27  x  2-83  =  x  2^f^  =  3^  x  =  f?  * 

=  W  =  =  9t  9  =  Ans. 


Example  vii. — Divide  6*7  by  2*6. 

1 

6-7  .  2-6  -  69  .  29  ^  x  24  (3  |  7*625 

1  2*54166.. 

=  ^  =  2*5416  Ans. 


Example  viii. — Simplify 


•709  .  2.016 

..  H - t~  X  *01 

•81  1-6 


*709  2*016 

*ai  +  1-6  x 


*01 


709-7  2016-201 

990  900  i 

8_1  +  ,6  *99 

99  a9 


78  1 

m  x  ^ 

W*  X  k\ 

10  9 


11 

m 

x  1  x  1 

900 

i  u 


1.8.  _i_ 

90  + 


1  1 

900 


791 

900 


=  1121.  =  .878  Ans. 


See  note  on  page  122, 
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XXXIX.  DECIMALS. 


Value  of  a  Decimal  of  a  Concrete  Quantity. 


In  the  case  of  a  terminating  decimal  the  method  corresponds  to 
that  of  ordinary  Reduction. 


Example  i. — Find  the  value  of  *6875  of  £\. 

As  *6875  of  £1  =  *6875  of  20s.,  we  multi¬ 
ply  *6875  by  20  and  mark  off  four  places 
of  decimals  in  the  result,  thus  obtaining 
13  *7500  s.  We  now  reserve  the  integral  part, 

13s.,  and  reduce  the  remaining  •  7500  s.  to 
pence.  Multiplying  *7500  by  12,  and  again 
marking  off  four  places  of  decimals,  we  obtain 
the  integer  9 d.  Thus  the  complete  result  is 
13s.  9 d. 


•6875 
_ 20 

s.  13.7500 
JL2 

d.  9. 0000 
A  ns.  13s.  9 d. 


Example  ii. — Find  the  value  of  2*55625  of  2  tons. 


Multiplying  2*55625  by  2,  we  obtain 
5*11250  as  the  number  of  tons,  so  we  reserve 
the  integer  5  as  part  of  the  answer,  and  reduce 
the  remaining  *11250  of  a  ton  to  cwts.  &c. 

Note. — Ciphers  on  the  right  may  of  course 
be  discarded  at  each  step,  if  we  then  mark 
off  at  each  step  a  number  of  decimal  places 
correspondingly  less. 


2*55625 
_ 2 

tons  5*11250 

_ 20 

cwts.  2*25000 

A  ns.  5  tons  2  cwts.  1  qr. 


Example  iii. — Find  the  value  of  *2896  of  £15,  12s.  6 d. 

*2896 


As  *2896  of  £15,  12s.  6<Z.  =  *2896  of  312 |s.  2 - 

=  -2896  of  312* 5s.,  14480 

we  multiply  *2896  and  312*5  together,  and  mark  5792 

off  five  places  of  decimals  in  the  result,  thus  2896 

obtaining  90* 5s.,  i.e.  £4,  10s.  6c£.  8688 


Ans.  £4,  10s.  6d.  s *  90*50000 


Example  iv. — Find  the  value  of  *3425  of  £1  —  *2375  of  a 
guinea  +  *875  of  7s.  Qd. 

Here  we  first  express  all  the  quantities  in  the  same  denomination,  in 


this  case,  in  shillings ; 

*2375  *875 

•3425  _ 21  7_-5 

_ 20  2375  4375 

6-8500.. .(i)  4750  6125 

4-9875.. .(ii)  6-5625. ..(iii) 


CONCRETE  QUANTITIES. 
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We  now  add  (i)  to  (iii)  and  subtract  (ii) 
from  the  result,  thus  obtaining  8*  425  s.  Then 
reducing  *425 s.  to  pence,  we  obtain  5 ‘Id. 
Thus  the  complete  result  is  8s.  5*  Id. 


6-5625 
6.8500 
13*41 25 
4*9875 
s.  8*425 
12 


Ans.  8s.  5*1  d.  d.  5*100 

Similarly  we  may  proceed  in  the  case  of  a  recurring  decimal, 
or  we  may  convert  the  recurring  decimal  into  a  vulgar  fraction. 

Example  \.—Find  the  value  of  .39583  of  £1. 

Here,  in  multiplying  by  20  we  multiply  by 
2,  as  in  the  last  chapter,  and  then  move  the 
decimal  point  one  place  to  the  right  in  the  pro¬ 
duct.  Finally,  we  obtain  the  result,  7s.  10*  §d., 
and,  as  *9  =  1,  this  is  equivalent  to  7s.  lid. 


•395833^... 

20 


s.  7-91 


IS 


Am.  7s.  lid. 


d.  10-9999. 


Example  vi. — Find  the  value  of  *384  of  £ 1 ,  7s.  6d.  +  *384  of 
£1,  17 s.  6d. 

•384  of  £1,  7s.  6d.  +  -384  of  £ 1 ,  17s.  6 d. 


384-3 

990 


x  27 |s. 

1 


384-38 

900 


127  $ 

_  m  * 

~  2  * 

W 

6 

=  10*  s. 


173 

+ 


12 


x  37 |s. 

1 


x  s. 
1 


+  14^- s.  =  25s.  =  £1,  5s.  Ans. 


Example  vii. — Find  the  value  of  •  342857  i  of  2  tons  13  cwts.  3  qrs 


•  342857 i  of  2  tons  13  cwts.  3  qrs.  3 

$  43 

=  •  3?  *  of  53 j  cwts.  =  P  x  cwts.  = 129  cwts. 

\  7 

V* 

7 

=  18?  cwts.  =  18  cwts.  1  qr.  20  lbs.  Ans. 


*  See  note  on  page  121. 
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XL.  DECIMALS. 

To  Express  one  Concrete  Quantity  as  the  Decimal 
of  another  of  the  same  kind. 

This  may  always  be  done  by  expressing  the  given  quantity  as  a 
vulgar  fraction  of  the  other  (see  Chap.  XXIII.),  and  then  reducing 
this  vulgar  fraction  thus  obtained  to  a  decimal. 

Example  i. — Express  2  qrs.  21  lbs.  as  the  decimal  of  2  cwts.  2  qrs. 

2  qrs.  21  lbs.  =  2f  qrs.;  2  cwts.  2  qrs.  =  10  qrs.; 

and  ?!  =  —  =  l~  =  -275  Ans. 

10  40  4  - * 


Example  ii. — What  decimal  of  18  yds.  2  ft.  3  in.  is  2  yds.  1  ft. 
4  in.  ? 

2  yds.  1  ft.  4  in.  =  7J  ft.;  18  yds.  2  ft.  3  in.  =  56J  ft.; 

and  It  =  ??  x  —  =  —  (  3  |3.52 

56*  3  225  675  27  (  9  !T^733333... 

_  88  X  4*  _  352  _  3*52  _  -1303703... 

~  675  X  4  ~  2700  “  27  " - ~ 


If,  however,  the  given  quantity  is  to  be  expressed  as  the  deci¬ 
mal  of  some  simple  quantity,  we  may,  instead  of  the  above  method, 
reverse  the  “  Reduction  ”  method  of  the  last  chapter. 

Example  iii. — Reduce  15s.  8^.  to  the  decimal  of  £  1. 

8id.  =  8  •  25d. 

Now  to  reduce  8*25 d.  to  shillings  we 
divide  by  12,  obtaining  -6875s. 

Hence  15s.  8£d.  =  15 -6875s., 
so  we  set  15  to  the  left  of  •  6875. 

And  to  express  this  in  pounds  we  divide  by  20  ( i.e .  we  divide  by  2,  and 
then  move  the  decimal  point  one  place  to  the  left),  obtaining  £-784375 
as  the  reqd  decimal. 


12  18-25 
2,0  [15-6875 
•7  84375 
Ans.  -784375. 


*  We  multiply  both  numerator  and  denominator  of  the  fraction  by  4  at  this  stage, 
foreseeing  that  by  so  doing  a  more  convenient  denominator  is  obtained  as  the  divisor  in 
the  final  division. 


CONCRETE  QUANTITIES. 


129 


Example  iv. — Reduce  £2,  17 s.  10fd  to  the  decimal  of  £5. 


10f  d.  =  10-75  d. 

Now  to  reduce  10-75<f.  to  shil¬ 
lings  we  divide  by  12,  obtaining 
-895833. ..s. 

/.  £2, 17s.  10| d.  =  57-895833 ...s. 

And,  to  reduce  57- 895833... s. 
to  the  decimal  of  £5,  we  divide  by 
100  (the  number  of  shillings  in  £5), 
i.e.  we  merely  move  the  decimal 
point  two  places  to  the  left. 


12  [  10*75 

1,00157-895833... 

-5789583 

Ans.  -5789583. 


Example  v.— Reduce  1*53  of  £2,  17s.  2>\d.  to  pence  and  the 
decimal  of  a  penny. 


£  s.  d. 

2  .  17  .  3j 

Reducing  £2,  17s.  3 \d. 
to  pence,  we  obtain  687  -5 d.  57 

We  now  multiply  this  by  12 

1'53,  6  8  7*  =  6  8  7-5  d. 


68  7-5 
1-5  3 
20  6  2  5 
.343  7  5 
687  5 
1051-8  7  5 


Ans.  1051-875  d. 


Example  vi. — Subtract  -48  of  3  weeks  2  days  from  2-47  of 
5  days  1  hour ,  and  express  the  result  in  minutes. 


Here,  in  order  to  per¬ 
form  the  subtraction,  we 
first  express  both  quantities 
in  the  common  denomina¬ 
tion  hours. 

We  now  subtract  (i)  from 
(ii),  obtaining  33-91  hours. 

Finally,  to  reduce  33-91 
hours  to  minutes ,  we  mul¬ 
tiply  it  by  60. 


-48 

23 

144 

96 

1104 

_ 24 

264-96. ..(i) 


2-47 
1  21 
2  47 
49  4 
247 

298-87.  ..(ii) 
~  264-96 
33-91 
_ 60 

2034-60 


Ans.  2034-6  mins. 


(  888  ) 


1 
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XLI.  MISCELLANEOUS  EXAMPLES. 

The  devices  illustrated  in  Chapter  III.  with  integers  may,  of 
course,  be  employed  in  similar  cases  of  multiplication  and  division 
of  decimals.  For  instance : — 

A.  Divide  3*12  by  *0125. 

3*12  —  *0125  =  31200  —  125  —  31*2  x  8  =  249*6  .4ns. 


It  is  often  convenient  to  express  a  division  of  decimals  in  the 
following  form : — 

B.  Divide  9*1  x  *005  x  3«7  by  *074  x  5*2. 

7  1 

9-1  x  cQQ5  x  3*7  _  0X  X  5  x  $1  _  35  _  3*5  AfttrK 

•074  x  5-2  U  x  x  10  80  8  — U  AnS' 

2  4 

Here  we  multiply  both  numr  and  denr  by  10000,  thus  replacing  all  the 
decimals  by  integers;  i.e.  we  multiply  9*1  by  10,  *005  by  1000,  and  3*7 
by  10,  and  therefore  the  entire  numr  by  10000.  Similarly  we  deal  with 
the  denr.  We  then  “cancel”  before  performing  the  division. 


C.  Show  that  -py  =  •  117647yy;  and  then ,  without  further  divi¬ 
sion,  obtain  the  value  of  py  to  twelve  places  of  decimals. 

Dividing  2  by  17  to  six  places  of  decimals,  we  obtain  the  quotient 
•  117647  and  rem*  *000001. 

/.  tV  =  *117647 A  Ans.  (i). 

Now  &  =  i  of  T*T  =  4  of  *117647tV  =  -058823&, 

Tl7  part  of  one-millionth  =  -000000058823^. 

Hence  T\  =  .117647058823T97  Ans.  (ii). 


D.  Find  the  least  integer  which  contains  both  4*15  and  49*8  each 
an  integral  number  of  times . 


4*15  is  415  hundredths ,  and  49*8  is  4980  hundredths. 

The  l.c.m.  of  415  and  4980  is  found  to  be  5  x  12  x  83. 

The  l.c.m.  of  415  hundredths  and  4980  hundredths  is  5  X  12  x  83  hun¬ 
dredths. 


.  5  X  12  x  83  3  X  83  .  .  .  ,  .  . 

l'e'  - 100 - ’  or  — 5 — *  contams  both  the  given  decimals  an  integral 

number  of  times,  but  is  not  itself  an  integer. 

3  x  83 

Hence  the  required  least  integer  is  evidently  — - - x  5  =  249  A  ns. 


I 
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XLII.  THE  UNITARY  METHOD, 

or  Single  Rule  of  Three. 

We  shall  now  consider  a  class  of  questions  involving  both 
multiplication  and  division. 

The  first  eight  examples  illustrate  the  “Unitary”  method  of 
solution;  the  rest  the  “Fractional  Factor”  method. 

Example  i. — If  8  lbs.  of  tea  cost  145.  wliat  do  3  lbs.  of  the  tea  cost? 

Written  work. 

8  lbs.  cost  145. 

1  lb.  costs  -g-  of  145. 

Hence  3  lbs.  cost  of  145.  = 

=  5 5.  3 d.  A  ns. 

Note.— We  do  not  actually  perform  the  operations  at  each  stage,  but 
merely  indicate  them  until  the  final  stage  of  the  reasoning  is  reached. 


Example  ii. — If  5  lbs.  of  tea  cost  9 s.  2d.,  how  many  lbs.  of  the 
same  kind  of  tea  cost  £10,  105.  10 d.? 

Here  we  first  reduce  the  two  sums  of  money  to  the  same  denomination, 
viz.  twopences.  Then,  observing  that  the  answer  required  is  weight ,  not 
money,  we  re-state  the  fact  given  in  the  question,  arranging  it  so  that 
“lbs.”  shall  occupy  the  right-hand  column. 

Written  work. 

&  8.  d. 

10  .  10  .  10 
20 

210 
6 

1265 

For  55  twopences  we  buy  5  lbs. 

m  «•  1  twopence  . .,-^g-of5  lbs. 

Hence  ...  1265  twopences  . TJJL5  0f  5  lbs.  =  —  lbs. 

=  115  lbs.  Ans. 


8.  d. 
9  .  2 
_6 
55 


Here  the  cost  of  8  lbs.  is 
given;  from  which  we  obtain  the 
cost  of  the  unit*  (i.e.  of  1  lb.) 
by  dividing  the  given  cost  by  8. 

The  cost  of  3  lbs.  is  then 
found  by  multiplying  the  cost  of 


Hence  the  name  “Unitary”  method. 
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THE  UNITARY  METHOD, 


In  the  solution  of  the  last  example  we  expressed  the  com¬ 
pound  quantities  in  one  denomination,  as  is  generally  more 
convenient.  Sometimes,  however,  it  is  better  to  use  Compound 
Multiplication  and  Division;  for  instance: — 

Example  iii. — If  7  articles  cost  £6,  10$.  2fd.,  ivhat  is  the  cost  of 
3  of  them  ? 

7  articles  cost  .£6,  10$.  2f d. 

1  article  costs  £6’  10*' 

Hence  3  articles  cost  £6’  1Q3'  2^-  X  3  =  £19’  ^  8^~ 

7  7 

=  £2,  15 s.  9|d  Am. 


Example  iv. — If  6  men  ctmld  hoe  a  field  in  10  days,  how  long 
should  15  men  take  to  do  it 1 

Written  work. 

6  men  can  do  the  work  in  10  days 

1  man . 6  times  10  days 

Hence  15  men . -pg-  of  60  days  =  4  days  Ans. 

Note. — Here  we  multiply  in  the  second  line;  for  1  man  would  take 
longer  than  6  men. 


Example  v. — How  far  should  40  lbs.  be  carried  by  rail  for  the 
money  that  jpays  the  carriage  of  1  cwt.  for  130  miles? 


Written  work. 

lbs.  miles. 

112  is  carried  130 

1  .  130  X  112 

Hence  40  . of  130  X  112 

=  13  X  28  =  364  miles  Ans. 


Note. — Here,  also,  we  multiply  in  the  second  line;  for  the  money  that 
pays  the  carriage  of  112  lbs.  for  130  miles  will  pay  the  carriage  of  1  lb. 
for  a  greater  distance. 


In  the  foregoing  examples  the  work  is  arranged  with  the  whole 
of  the  reasoning  written  down.  The  reasoning  may,  however, 
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be  easily  performed  mentally  and  the  result  alone  be  written. 
For  instance : — 

Example  vi. — Find  the  cost  of  7  articles  at  the  rate  of  is.  9 d. 
per  dozen. 

1st  step. 

As  “cost”  is  wanted,  we  first  set  down 
bid.,  the  given  cost  of  12  things. 

2nd  step. 

As  the  cost  of  1  thing  is  found  by 
dividing  the  cost  of  12  things  by  12,  we 
now  set  12  under  the  57c?. 

3rd  step. 

As  the  cost  of  7  things  is  7  times  the 
cost  of  1  thing,  we  next  append  the 
factor  7. 

Finally,  we  simplify  this  result. 


Written  worJc. 
d. 

57  X  7  _  133 
12  4 


=  33}  =  2s.  9 \d.  Ans. 


Example  vii. — How  far  will  a  train,  travelling  at  the  rate  of  40 
miles  per  hour,  go  in  18  minutes  ? 


1st  step. 

As  “  distance ”  is  wanted,  we  first  set  down 
40  miles ,  the  given  distance  travelled  in 
60  minutes. 


Written  work, 
miles. 


2nd  step. 

And,  as  the  distance  travelled  in  1  minute 
is  found  by  dividing  the  distance  travelled 
in  1  hour  by  60,  we  next  set  60  under  the 
40  miles. 


40  X  18 
60 

=  12  miles  Ans. 


3rd  step. 

Then,  as  the  train  goes  18  times  as  far  in  18  minutes  as  it  goes  in 
1  minute,  we  append  the  factor  18,  and  simplify  the  result. 


Example  viii. — If  14  men  can  mow  95  acres  of  grass  in  5  days, 
how  many  men  would  do  as  Inuch  in  7  days? 

Here  it  should  be  noticed  that  the  number  of  acres  in  no  way  affects 
the  reasoning,  and  may  be  ignored. 

1st  step. 

As  the  number  of  “men”  is  wanted,  we 
first  write  down  14  men ,  the  given  number 
who  do  the  work  in  5  days. 

2nd  step. 

Now  to  do  the  work  in  1  day  we  require 
5  times  as  many  men,  so  we  multiply  by  5. 

3rd  step. 

And  to  do  the  work  in  7  days  we  require  fewer  men  than  do  it  in  1  day, 
in  fact  f  of  this  number,  so  we  now  divide  by  7. 


Written  work, 
men. 

14  X  5 
7 

=  10  men  Ans. 
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SINGLE  RULE  OF  THREE. 


After  some  practice  on  the  last  plan,  the  student  will,  without 
difficulty,  be  able  to  dispense  with  the  “ unitary”  process  by 
combining  the  two  last  steps ,  thus : — 

Example  ix. — If  a  labourer  earn  £6,  6s.  in  7  weeks ,  how  much 
will  he  earn  in  10  weeks? 

Written  work. 
weeks.  s. 

In  7  he  earns  126 

in 

•*.  »  10  „  „  126  X  y  =  180  =  £9  Ans. 

Explanation. 

The  top  line  of  the  above  written  work  is  the  fact  given  in  the  question, 
not,  however,  in  this  case,  quoted  just  as  it  stands,  but  transposed  so  that 
money  (the  name  of  the  required  answer)  heads  the  right-hand  column. 

The  lower  line  may  be  supposed  to  be  arrived  at  by  the  following 
mental  process : — 

In  1  week  he  earns  f  of  what  he  earns  in  seven, 

•*.  in  2  weeks  „  f  „  „  „ 

>?  3  „  „  f  „  „  „  ;  and  so  on. 

in  10  weeks  he  earns  ^  of  what  he  earns  in  seven. 

Or  we  may  reason  thus : — 

“  10  weeks  is  more  than  7  weeks,  so  more  would  be  earned,  and  we  there¬ 
fore  must  multiply  126s.  by  the  improper  fraction  ^  (for  to  multiply  by 
an  improper  fraction  increases,  but  to  multiply  by  a  proper  fraction 
decreases ,  the  quantity  so  treated) 

The  student  is  advised  to  adopt  the  above  plan  of  arranging 
the  written  work  in  solving  the  Rule  of  Three  questions  which 
occur  in  most  of  the  higher  rules,  e.g.  Stocks,  &c. 

Sometimes,  however  (e.g.  in  the  Chain  Rule),  it  is  better  to  omit 
all  “  wording  ”,  and  to  write  down  only  the  result,  as  is  done  in 
the  following  example: — 

Example  x. — If  I  lend  a  man  £40  for  3  months ,  for  how  long 
ought  he  to  lend  me  £60  in  return? 

1st  step. 

“Time”  is  wanted,  so  we  set  down  3 
months. 

2nd  step. 

As  £60  is  greater  than  £40,  the  favour  is 
requited  by  lending  £60  for  less  time  than 
£40  was  lent,  in  fact  for  of  that  time, 
so  we  multiply  3  months  by  the  proper 
fraction  • 


Written  work. 

months. 

3  X  AO 
*  X  60 

=  2  months  Ans. 


THE  UNITARY  METHOD. 


135 


XLIII.  THE  UNITARY  METHOD  {continued), 

or  Double  Rule  of  Three. 

The  questions  we  are  now  about  to  consider  differ  only  from 
those  of  the  preceding  chapter  in  requiring  a  repeated  application 
oi  tne  same  process  of  reasoning. 

Example  i  —If  14  men  in  7  days  earn  £9,  16s.,  what  would  20 
men  earn  in  4  days  at  the  same  rate  ? 


14  men  in  7  days  earn  . ^94 

1  m<in  in  7  days  earns .  of  £9% 

1  man  in  1  day  earns....  ~  of  of  £9f 

20  men  in  1  day  earn  ....  }  of  ^  of  £ 9 £  X  20 

20  men  in  4  days  earn .  }  of  ^  of  £ 9 £  X  20  X  4 

=  £8  Ans* 


In  questions  which  involve  many  quantities  the  above  process 
is  very  cumbrous  when  the  whole  of  the  reasoning  is  written  down 
Ihe  reasoning,  however,  may  easily  be  performed  mentally ,  thus; 

Example  ii. — If  6  labourers,  working  8  hours  a  day,  mow  21  acres 
m  9  days ,  in  how  many  days  will  5  labourers ,  working  9  hours 
a  day ,  mow  35  acres? 


1st  step.  As  “time”  is  wanted,  we  first  set 
down  9  days. 

2nd  step.  As  1  man  would  take  6  times  as 
long  to  do  the  same  work  as  6  men 
take,  we  next  multiply  by  6. 

Srd  step.  As  a  man  who  works  1  hour  a  day 
would  take  8  times  as  long  to  do  the 
same  work  as  a  man  who  works  8 
hours  a  day,  we  next  multiply  by  8. 


Written  work. 
days. 

9  X  6  X  8  X  35 
21  X  5  X  9 


=  1 6  days  Ans* 


4th  step.  As  1  acre  takes  but  *  of  the  time  that  21  acres  take,  we  divide  by  21. 

[We  have  now  obtained  the  time,  namely,  9x6x8  days  in  which 
1  man,  working  1  hour  a  day,  mows  1  acre  ]  21  aay8>  m  Whlch 

6th  step.  As  5  men  would  take  but  \  of  the  time  of  1  man,  we  next  divide  by  5. 

6th  step.  As  5  men,  working  9  hours  a  day,  would  take  but  \  of  the  time  they 
take  when  they  work  1  hour  a  day,  we  next  divide  by  9. 

7th  step.  As  35  acres  will  take  them  35  times  as  long  as  1  acre,  we  multiply  by  35. 


*  In  order  to  save  space  the  “cancelling”  is  omitted. 
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DOUBLE  RULE  OF  THREE. 


“Fractional  Factor”  method.  To  the  student  familiar  with 
Fractions  this  method  is  as  easy  to  apply  as  the  Unitary  method, 
while  it  has  the  advantages  of  greater  rapidity  and  conciseness. 

Example  iii. — If  90  men  can  dig  a  ditch  50  yards  long  in  4£ 
days ,  how  many  men  can  dig  a  ditch  360  feet  long  in  27  days? 


Written  work. 

yards. 
A  ditch  50 

long  is  dug  in 

days. 

4* 

by 

men. 

90, 

„  120 

»  »  » 

27 

9) 

90  X 

120  4J 
50  *  27 

1st  step. 

Explanation. 

=  36 

men  Ans. 

Set  down  as  the  top  line  the  fact  given  in  the  question,  so  arranging 
that  “  men  ”  (the  name  of  the  answer)  heads  the  right-hand  column. 


2nd  step  (change  in  length  of  trench  alone  considered). 

Set  120  under  the  50  yards,  and  consider  what  effect  lengthening  the 
trench  will  have  on  the  number  of  men  required.  As  a  longer  trench 
would  require  more  men,  we  multiply  90  by  the  improper  fraction 

3rd  step  (change  in  number  of  days  alone  considered). 

Set  27  under  the  days,  and  consider  what  effect  more  time  will  have 
on  the  number  of  men  required.  As  more  time  enables  the  work  to  be 
done  by  fewer  men ,  we  now  append  as  a  second  multiplier  the  proper 

fraction 

27 

In  questions  involving  many  changes  the  “wording”  may  be 
omitted  and  the  result  alone  written,  thus : — 


Example  iv. — If  3  compositors ,  in  12  days  of  10  hours  each ,  can 
set  in  type  360  pages  averaging  60  lines  per  page  and  40 
letters  per  line ,  in  how  many  days  of  8  hours  each  would  9 
compositors  set  up  480  pages  averaging  45  lines  per  page  and 
50  letters  per  line? 


1st  step.  Set  down  12  days. 

2nd  step.  (Change  in  number  of 
men  alone  considered). 

9  men  take  less  time  than  3 
men  to  do  the  same  work,  so 
we  multiply  by  the  proper 

fraction  g. 


Written  work. 


days. 

1£)v3  10 

i2X-x-X 


480  45 

360  X  60 


=  -^jp-  =  6-j  days  Ans. 


3rd  step.  (Change  in  length  of  day  alone  considered). 

Men  who  work  fewer  hours  per  day  take  more  days  to  do  the  same  work, 
so  we  multiply  by  the  improper  fraction  ~.  And  so  on. 


BOOKWORK.-Part  II. 


XLIV.  VARIOUS  APPLICATIONS  OF  THE 
FOREGOING  METHODS. 

A.  Agents  of  Different  Powers,  &c. 

A  (i).  If  4  men  can  do  as  much  as  7  boys,  hou)  long  would  12  men 
and  5  boys  take  to  do  the  work  which  8  men  alone  can  do  in  39  days 1 

k  [Here  we  first  express  the  question  in  terms  of  one  agent,  namely 

As  4  men  =  7  boys  8  men  =  14  boys, 
also  12  men  =  21  boys  12  men  and  5  boys  =  26  boys. 

[Now  in  place  of  the  given  question  we  solve  the  following: _ 

“If  14  boys  can  do  the  work  in  39  days ,  how  long  will  26  boys  takeV ’] 

days. 

Hence  the  reqd  time  =  39  X  =  2 1  days  Arts. 

Note. — In  this,  and  some  of  the  following  examples,  for  the  sake  of 
clearness  the  cancelling  is  omitted. 


A  (ii).  If  a  man  can  do  three  times ,  and  if  a  woman  can  do  twice , 
as  much  work  as  a  hoy ,  how  long  would  7  men ,  5  women  and  3  hoys 
together  take  to  do  the  work  which  3  men,  4  women  and  5  hoys  can 
accomplish  in  51  days ? 

[We  first  substitute  the  equivalent  number  of  boys  for  each  set  of  men 
and  women.] 

Here  1  man  =  3  boys ;  and  1  woman  =  2  boys 
3  men  -f-  4  women  +  5  boys  =  9  +  8  +  5  boys 

=  22  boys. 

Also  7  men  -{-  5  women  -f-  3  boys  =  21-)-10-}-3  boys 

=  34  boys. 

[Thus  we  obtain,  in  place  of  the  given  question,  the  following : — 

“  If  22  boys  do  the  work  in  51  days ,  how  long  would  34  boys  take /”  ] 
days. 

Hence  the  reqd  time  =  51  X  =33  days  Am. 

137  — — — 
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ASSETS.  DIVIDENDS. 


A  (iii).  If  10  sheep,  or  15  lambs ,  eat  40  bushels  of  turnips  in  7 
days,  how  long  will  36  bushels  last  6  sheep  and  18  lambs? 

It  is  evident  from  the  question  that 

1 0  sheep  eat  as  much  as  1 5  lambs ; 

/.  6  sheep .  15  X  y^  =  9  lambs 

6  sheep +18  lambs .  9+18  =27  lambs. 


[Thus  instead  of  the  given  question  we  have  the  following : — 

“If  15  lambs  eat  40  bushels  in  7  days ,  how  long  will  27  lambs  take  to  eat 
36  bushels  f  ”  ] 


days. 

Hence  the  reqd  time  =  7  X  yy  X  yy  =  3^  days  Ans. 


A  (iv).  Thirty-three  masons  could  build  a  certain  wall  in  47  days, 
but,  after  working  for  11  days,  fifteen  of  them  “strike” ;  in  how  many 
days  after  this  will  the  wall  be  finished? 

In  the  11  days  that  33  men  work  they  do  p  of  the  work;  we  have  now 

to  find  how  long  the  18  men  left  after  the  strike  will  take  to  do  the 

86 

remaining  ^  of  the  work. 

days. 

Hence  the  reqd  time  =  11  X  yy  X  yy  =  66  days  Ans. 


B.  Assets,  Dividends,  &c. 

A  person  is  insolvent  when  he  owes  more  than  the  value  of  his 
possessions;  i.e.  when  his  debts  are  greater  than  his  assets. 

The  persons  to  whom  he  owes  money  are  called  his  creditors. 

When  the  debtor  is  made  a  bankrupt  his  assets  are  fairly 
distributed  among  his  creditors,  i.e.  in  place  of  each  <£1  he  owes, 
some  fraction  of  a  pound,  called  a  dividend,  is  paid. 

B  (i).  A  bankrupt  pays  a  dividend  of  5s.  8 d.  in  the  pound:  what 
was  due  to  a  creditor  who  received  £61,  Is.  2d.? 


5s.  8 d.  =  5 §s. ;  £61,  Is.  2d.  =  1221  %s. 


The  creditor  received 


6. 

1221J 


in  place  of 


£ 

1 

1  X 

=  —  =  £215,  10s.  Ans. 

2  - : - 


RATES,  TAXES. 
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B  (ii).  A  bankrupt's  debts  amount  to  £4563;  his  assets  to  £1872; 
the  legal  expenses  connected  with  his  bankruptcy  amount  to  £105: 
what  loss  will  a  creditor  sustain  whose  claim  is  for  £5077 

The  sum  available  for  distribution  among  creditors  =  £1872  —  £105 


=  £1767. 


the  loss  to  creditors  on  debts  of  £4563  =  £4563  —  £1767  =  £2796. 


.*.  the  loss  to  a  creditor  whose  claim  is  £507  =  2796  X  507  —  ???. 

4563  3 

=  £310,  13s.  4 d.  Ans. 


C.  Kates,  Taxes,  &c. 


Taxes  are  charges  on  property  which  are  fixed  by  Parliament, 
and  are  payable  to  the  Government  of  the  country. 

Income-tax  is  assessed  (i.e.  calculated)  as  a  charge  (subject  to 
certain  conditions  and  exceptions)  on  each  pound  of  a  person’s 

income. 

^  Rates  differ  from  taxes  in  being  fixed  by,  and  payable  to,  the 
Council  or  Corporation  (i.e.  the  local  governing  body)  of  a 
county,  town,  or  parish.  Kates  are  assessed  as  a  charge  on  each 
pound  of  the  rental  value  of  the  land,  house,  &c.,  occupied  by  a 
person. 

The  total  sum  of  money  (e.g.  salary,  profits  on  trade,  See.) 
which  comes  to  a  person  annually *  is  called  his  gross *  income. 

After  fixed  “ outgoings”  (e.g.  rates,  taxes,  &c.)  have  been 
deducted,  the  remainder  is  called  his  net*  income. 

C  (i).  The  rates  on  a  certain  property ,  assessed  at  Is.  10 d.  in  the 
pound ,  amounted  to  £26,  5s.  3d.:  what  was  the  rateable  value  of  the 
property? 


£26,  5 s.  3d.  =  525 


8. 


& 


Now  If  was  paid  on  1 


191  3  £ 


/.  525£ 


525|  _  & 573 

^  “  \  


2 


=  £286,  10s.  Ans. 


• Annual ,  from  Latin  annus ,  a  year.  Gross = thick,  i.e.  whole.  Net= neat,  i.e.  trimmed. 
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INCOME-TAX. 


C  (ii).  A  man's  gross  income  was  £540;  find  his  net  income  after 
paying  income-tax  at  the  rate  of  5 d.  in  the  pound. 

£1,  or  240 d.,  is  reduced  by  the  tax  to  235 d. 

Each  £1  gross  becomes  £§~4t)  net 

•••  . £540  X  =  2 il5  =  £528,  15,.  An*. 

Net  income  is  obtained  from  gross  by  multiplying  by  the  proper 
fraction  — — >  the  tax  being  expressed  in  pence  per  £1. 


C  (iii).  A  man's  net  income  after  deducting  income-tax  at  Od.  in  the 
pound  is  £819  ;  find  his  gross  income. 


£1,  or  240fl?.,  is  reduced  by  the  tax  to  234 d. 
£  £  « 

4^  0  net  results  from  1  gross 

1  . 


.  1  x  240 

819  . . . *19xjff  =  7x^1 20  =  £840  ^. 

N.B.—*  Gross  income  is  obtained  from  net  by  multiplying  by  the  improper 


fraction 


240 
240  —  tax 


,  the  tax  being  expressed  in  pence  per  £1. 


D.  Fractions. 

D  (i).  Three-eighths  of  a  certain  number  is  174;  find  the  number. 

■g-  of  the  reqd  number  =  174 

•  J,  _  1 74 

*  •  8  . —  3 

the  whole,  or  f , . =  x  g  _  464  Ans 

D  (ii).  What  number  exceeds  its  seventh  part  by  78  ? 

By  the  question,  6  sevenths  of  the  reqd  number  =  78 

/.  the  whole,  or  7  sevenths . =78  x  ^  =  91  Ans. 

D  (iii).  What  number  is  that  the  sum  of  whose  fifth  and  eiqhth 
parts  is  39/  JJ  y 

■^s  5"^“  8"  =  To>  To  the  reqd  number  =  39 

4"o  . .  39  X  ^  =  120  Ans. 


TIME  AND  WORK. 


141 


D  (iv)  After  paying  J  of  the  money  in  my  purse  to  <me  person,  and 
then  l  of  what  remained  to  another,  I  had  10 d.  left.  How  much 
money  was  there  in  my  parse  at  first 1 

To  the  first  person  I  paid  of  my  money,  and  then  had  left  2  of  it. 
To  the  second  person  I  then  paid  T  of  f  =  T  of  my  money. 

. .  altogether  I  paid  away  -g-  -|-  T  =  4.  of  my  money, 

I  had  left  at  last  p,  of  my  money. 

Hence  IS  ninths  of  the  reqd  sum  =  K> 
the  whole,  or  9  ninths . =  10  X  f  =  18d  dm 

,  P  (v)-  The  *»  “  cask  filled  §  of  the  cask;  after  24  gallons 

had  been  drawn  out  the  remaining  liquid  tilled  l  of  the  cask:  how 
many  gallons  would  the  cask  hold? 

4  2  2  _  8  .8  gallons. 

As  3  7  —  aT’  2T  cask  contained  24 

2T  .  24  X  -^  =  63 gal.  Ans. 


E.  Time  and  Work. 

E  (i).  ^  A  man ,  A,  alone  could  mow  a  field  in  6  days;  another  B 
alone  could  mow  it  in  8  days:  how  long  would  they  take  together? 

a,  ^^‘~IuqUeStTi0nS  of  this  class  we  first  find  the  fractional  part  of  the 
work  done  by  each  agent  in  a  unit  of  time. 

Here  A  mows  ±  and  B  ±  of  the  field  in  1  day. 

/.  together  they  mow  A  + A  =  of  the  field  in  d*y 


24 

1 

24 

2.4 

24 


1 

.  7 

. np  =  3ff  days  Ans. 

E  (n).  A  astern  can  be  filled  from  one  tap  in  24  minutes  or  be 
emptied  by  a  valve  in  44  minutes.  If  the  cistern  is  empty  and  both  tap 
and  valve  are  open ,  how  long  will  it  take  to  fill? 

The  tap  fills  A~,  the  valve  empties  of  the  cistern  in  1  min. 

.  -.i  i  i  i  min. 

•  •  Wlth  both  °Pen>  T4“T4  =  2 It  is  filled  ™  1 

the  whole,  IX  ^ 

=  52y  min.  Ans. 
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TIME  AND  WORK. 


E  (iii).  A  and  B  working  together  can  mow  7  acres  in  3  days;  B 
and  C ,  9  acres  in  5  days ;  A  and  C ,  8  acres  in  4  days.  How  long 
would  A ,  B  and  C  together  take  to  mow  23  acres? 

acres.  acres.  acres. 

A  +  B  mow  B  +  C  mow  A  +  C  mow  2  in  1  day. 

day. 

by  addition,  2A  +  2B  +  2C  mow  acres  in  1 
.*.  A  +  B  +  C .  Ai  .  1 

23 

/.  A  +  B  +  C.........  23  .  IX  — 

1  5 

=  23  X  =  7^-  days  Ans. 


E  (iv).  A  and  B  can  do  a  piece  of  wot'k  alone  in  12  and  16  days 
respectively ;  they  work  together  for  3  days  when  A  leaves ,  and  2  days 
later  B  is  joined  by  C ',  after  which  the  ivm'k  is  finished  in  3  more 
days.  How  long  would  C  take  to  do  the  work  alone  ? 

A  does  and  B  of  the  work  per  day. 

in  the  3  days  A  works  he  does  or  of  the  work ; 

and  in  the  8  days  B  works  he  does  or  T  of  the  work, 

without  C’s  help,  T_|_-L  =  -|  of  the  work  is  done. 

Hence  C  does  ^  of  the  work  in  3  days. 

C  could  do  the  whole  in  1 2  days.  A  ns. 


F.  Time  and  Distance. 


The  rate ,  or  velocity ,  of  a  body  which  moves  uniformly,  is 
expressed  by  the  distance  it  travels  in  some  unit  of  time. 

For  instance,  when  we  say  that  a  train  is  travelling  at  the  rate  of  30 
miles  an  hour,  we  mean  that  if  it  continued  to  move  on  steadily  for  1 
hour  it  would  go  30  miles ;  if  for  four  hours,  it  would  go  4  times  30 
miles ;  if  for  |  hour,  it  would  go  \  of  30  miles ;  and  so  on. 


F  (i).  How  many  feet  per  second  does  a  body  travel  which  moves 
uniformly  at  the  rate  of  50  miles  an  hour? 


In  60  X  60  seconds 
1  second 


it  goes 


miles. 

50 

50 


feet.  feet. 

50  X  1760  X  3 _ w  22* 

60  X  60  X  15 


=  73i  ft-  per  sec.  Ans. 


60  X  60 


TIME  AND  DISTANCE. 
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h  (ii).  How  many  miles  per  hour  correspond  to  44  feet  per  second? 

sec.  feet. 

In  1  the  distance  is  44  miles.  miles 

.*.  in  60  X  60 .  44  X  60  X  60  -  44  X  60  X  60  15* 

3  X  1760  —  22 

30  mi.  per  hour  Ans. 

A.i?.— From  the  results  marked  thus  *  in  Exs.  F  (i)  and  (ii)  we  see 
that  the  multiplier  ff  converts  mi.  per  hr.  into  ft.  per  sec. :  and,  con- 
versely,  the  multiplier  ^  converts  ft.  per  sec.  into  mi.  per  hr. 


F  (iii).  How  long  will  a  bicyclist  whose  rate  is  12  miles  an  hour 
take  to  go  60  miles? 

miles.  hour. 

12  is  the  distance  in  1 

•  •  60  .  1  x  =  5  hours  Ans. 


F  (iv).  Two  persons ,  A  and  B,  start  at  the  same  time  from  places 
35  miles  apart ,  A  at  the  rate  of  3  miles  an  hour , .  and  B  at  the  rate  of 
4  miles  an  hour ,  and  walk  to  meet  each  other :  how  long  do  they  take? 

mile8-.  .  hour. 

3  -j-  4,  or  7  is  the  distance  gained  in  1 

•  •  . .  IX  5  hours  Ans. 


F  (v).  A  and  B  start  at  the  same  time  from  places  9  miles 
apart ,  B  at  the  rate  of  6  miles  an  hour,  and  A  following  him  at  the 
rate  of  8  miles  an  hour ;  at  what  time  will  A  overtake  B? 

miles.  hour. 

8  —  6,  or  2  is  gained  by  A  in  1 

•  •  ^  .  1  X  ^  =  4|  hours  Ans. 

H.B.  The  results f  in  Exs.  (iii),  (iv)  and  (v)  may  be  generalized : — 

(I) .  In  the  case  of  a  single  body  moving  uniformly,  time  —  distance 

.  ,  rate 

i.e.  the  number  of  units  of  length  in  the  distance  to  be  travelled,  when 
divided  by  the  rate  ( expressed  in  terms  of  the  same  unit  of  length  and 
some  unit  of  time),  gives  the  number  of  such  units  of  time  occupied. 

(II) .  When  two  bodies  move  in  opposite  direc-  )  _  distance 
tions,  the  time  taken  to  gain  a  given  distance  (  ~  sum  of  rates ' 

(III) .  When  two  bodies  move  in  the  same  direc-  \  _  distance 
tion,  the  time  taken  to  gain  a  given  distance  (  ~  difference  of  rates 
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TIME  AND  DISTANCE. 


F  (vi).  How  long  will  a  train  90  yards  long ,  going  at  the  rate  of 
20  miles  per  hour ,  take  to  pass  completely  over  a  bridge  130  yards  long? 


The  train  begins  to  cross  the  bridge  when 
the  engine  is  at  A ;  it  has  not  completely 
crosed  it  until  the  guard's  van  is  over  and 
the  engine  has  reached  B. 


nni 


i.e.  the  engine  must  travel  a  distance  =  length  of  bridge  +  length  of  train 

=  130  +  90  =  220  yds. 


yds.  seconds. 

But  20  X  1760  is  traversed  by  the  engine  in  60  X  60 


220 


220 


60  X  60  X 

20  X  1760 
=  22jr  secs.  Ans. 


F  (vii).  A  tram,  travelling  at  the  rate  of  40  miles  an  hour,  whilst 
inside  a  tunnel,  meets  another  train  of  half  its  length,  travelling  at  6 0 
miles  an  hour,  and  passes  it  completely  in  4J  seconds.  Find  the  length 
of  the  tunnel,  if  the  first  train  passes  completely  through  it  in  4  minutes 
37 1  seconds. 


In  order  to  pass  each  other  completely  the  engines  must  separate  by  a 
distance  =  the  sum  of  the  lengths  of  the  trains  =  14  times  the  length  of 
the  1st  train ; 

and  the  rate  at  which  they  separate  =  the  sum  of  their  rates  =  40  +  60 

29 

=  100  mi.  per  hour  =  100  x  =-  ft.  per  sec.  (See  p.  143.) 

15 

22 

in  44  sec.  they  separate  by  100  x  —  X  44  ft. 

99 

the  length  of  the  ist  train  =  100  x  —  X  44  -r  14  ft.  =  440  ft. 


Again,  in  order  to  pass  completely  through  the  tunnel,  the  1st  train 
must  travel  a  distance  =  length  of  tunnel  +  its  own  length. 

22 

But  in  1  sec.  it  goes  40  X  —  feet 
15 

in  4  min.  374  secs.,  or  2774  secs .  40  X  —  x  =  ^40  X  111  ^ 

15  2  3 


440  x  111 

Hence,  the  length  of  the  tunnel  = - - - 440  feet  =  440  X 


(£-' 


:  440  x  feet  =  i  X  miles  =  3  mi.  Ans. 

3  4  3  — — 


To  this  section  belong  questions  relating  to  the  motion  of  the 
hands  of  a  clock.  As  the  long  hand  makes  a  complete  circuit  of 
of  the  face  in  an  hour  it  travels  past  60  of  the  minute-spaces 
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marked  on  the  dial  in  1  hour,  while  the  short  hand  travels  past 
5  of  these  spaces  only. 

the  long  hand  gains  55  minute-spaces  in  1  hour. 

i.e.  the  difference  of  their  rates  is  55  minute-spaces  per  hour. 

F  (viii).  At  what  time  between  4  and  5  o'clock  are  the  hands  of  a 
watch  pointing  in  the  same  direction? 

At  4  o’clock  the  long  hand  points  to  XII.,  and 
the  short  hand  to  IIIL,  i.e.  they  are  20  minute- 
spaces  apart. 

So  the  long  hand  will  overtake  the  short  hand 
and  they  will  point  in  the  same  direction  when 
it  has  gained  20  minute -spaces. 

hour. 

But  the  long  hand  gains  55  min.-spaces  in  1 

min. 

.* . .  20  min.-spaces  ...  1  X  —  ^  x  ^0  _  9 

55  55  2lU 

A  ns.  21-—  minutes  past  4. 


F  (ix).  At  what  time  between  8  and  9  o'clock 
in  opposite  directions? 

They  will  point  in  opposite  directions  when 
the  long  hand  is  30  minutes -spaces  behind  the 
short  hand.  But  at  8  o’clock  the  long  hand  is 
40  min. -spaces  behind 

the  long  hand  must  gain  10  min. -spaces, 
min. -spaces  hour. 

But  it  gains  55  in  1 


are  the  hands  pointing 


minutes. 


10  __  10  X  60  120 

55  ~  55  =  IT 


A  ns.  10yy  min.  past  8. 


F  (x).  At  what  times  between  5  and  6  o'clock  are  the  hands  at  right 
angles? 

The  hands  are  at  right  angles  when  they  are  15  minute-spaces  apart, 
and  this  happens  twice  in  the  hour. 

1st  when  the  long  hand  is  15  min. -spaces  behind  the  short  hand 

2n(f .  in  front  of . 

Now  at  5  o’clock  the  hands  are  25  min. -spaces  apart. 

Hence  they  will  be  at  right  angles,  1st  when  the  long  hand  has  gained 
10  min. -spaces,  and  again  when  it  has  gained  40  min. -spaces; 

10  ,  40 
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RACES,  CHAINS. 


G.  Races. 


G  (i).  A  can  heat  B  by  5  yards  in  100  yards,  and  B  can  beat  C 
by  5  yards  in  100  yards:  by  what  distance  would  A  beat  G  in  \  mile ? 


yds. 

yds. 

A  runs 

100 

while  B 

runs  95 

But  B . 

100 

.  C 

......  95 

B . 

95 

.  C 

05  V  ^  —  \ 
.  x  100 

361 

i.e.  A  . 

100 

.  C 

4 

361  w  440 

A . 

440 

.  C 

.  4  100 

361 

4 


10 


A  can  give  C  440  —  397 yq  =  42~j  yds.  Ans. 


G  (ii).  A  can  give  B  10  points  in  50  at  billiards,  B  can  give  C  25 
in  100,  and  C  can  give  D  50  in  500:  how  many  points  should  A  give 
D  in  1000? 


A  scores 

points. 

50 

while  B  scores 

points. 

40 

But  B . 

100  . 

.  C  . 

..  75 

.*.  B . 

40  . 

.  C  . 

And  C . 

500  . 

.  D  . 

..  450 

.\  c . 

30  . 

.  D  . 

••  = 

i.e.  A . 

50  . 

.  D  . 

..  27 

/.A  . 

1000  . 

.  D  . 

..  27  X  20  =  540 

Hence  A  should  give  D  1000  —  540  =  460 

H.  Chains. 

H  (i).  If  3  oranges  are  worth  7  apples,  and  9  apples  are  worth  5 
pears,  and  2  pears  are  worth  15  strawberries,  and  80  strawberries  cost 
6d.,  what  is  the  value  of  4  doz.  oranges ? 

1  orange  is  worth  ^  of  an  apple 

=  |  of  |  of  a  pear 

=  i  °f  9"  °f  a  straw^erry 

=  f  of  f  of  -2-  of  ^  of  a  penny. 

/.  48  oranges  are  worth  ^  X  ^  X— ^  X  X  48  pence, 

=  35 d.  =  2s.  11  d.  Ans. 
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XLV.  RATIO  AND  PROPORTION. 

Ratio. 

The  ratio  of  one  number  to  another,  or  of  one  quantity  to 

another  of  like  kind,  is  the  relation  which  the  first  bears  to  the 

second  with  respect  to  magnitude ,  expressed  by  the  number  of 

times  the  first  contains  the  second,  or  by  the  fraction  which  the 
first  is  of  the  second. 

For  instance,  the  ratio  of  8  to  2  is  expressed  by  the  number  4, 
the  ratio  of  7  to  3  is  expressed  by  the  fraction  I, 
the  ratio  of  3  cwts.  to  1  ton  2  cwts.  is  expressed  by  the  fraction  AE* 

The  two  numbers,  or  quantities,  thus  compared  are  called  the 
terms  of  the  ratio,  the  first  being  sometimes  called  the  antecedent, 
and  the  second  the  consequent. 

A  ratio  is  indicated  by  two  dots,  one  over  the  other,  placed 
between  the  terms,  or  by  placing  the  first  term  over  the  second 
with  a  line  between  them. 

For  instance,  the  ratio  of  5s.  to  6s.  6d.,  thus,  5s.  :  6s.  6d;  or  thus,  , 

6s.  6d. 

Note.— The  continuous  notation  2  ;  3  ;  4  indicates  three  ratios,  namely, 
the  ratio  of  2  to  3,  of  3  to  4,  and  of  2  to  4. 

The  terms  of  a  ratio  must  always  be  of  like  kind. 

For  instance,  we  can  compare  the  magnitude  of  3  cwts.  with  that  of  4 
tons',  but  we  cannot  compare  the  magnitude  of  3  cwts.  with  that  of  4  miles. 

A  ratio  whose  first  term  is  greater  than  its  second  is  sometimes 
called  a  ratio  of  greater  inequality ;  and  a  ratio  whose  first  term  is 
less  than  its  second,  a  ratio  of  less  inequality. 

Example  i. — Express  in  simplest  form  the  ratio  £2,  5s. :  £3,  7s.  3d. 
oJL 

The  ratio  =  -i  =  M  =  #*  Ans.  2  :  3. 

Q  2  /  a  - - - 

d8 _ 

Example  ii. — What  length  bears  to  a  mile  the  ratio  5:11? 

YT  of  a  mile  =  yT  x  1760  yds.  =  800  yds.  A  ns. 

Example  iii. — If  4  be  added  to  the  numerator  of  the  fraction  > 
what  number  must  be  added  to  the  denominator  in  order  that 
the  value  of  the  fraction  may  be  unchanged ? 

The  new  denr  must  be  greater  than  16  +  4,  or  20,  in  the  ratio 
of  23  to  16 :  i.e.  the  new  denr  is  of  20  =  1 1  5  =  28-|- 

•\  the  reqd  number  is  28-|-  —  23  =  5^  Ans. 
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Proportion. 

Four  numbers,  or  quantities,  are  called  proportionals  when 

the  ratio  of  the  first  to  the  second  is  equal  to  the  ratio  of  the  third 

to  the  fourth. 

For  instance,  8,  12,  14s.  and  21s.  are  proportionals, 

8  2 

for  the  ratio  of  8  to  12,  or  —  =  — ; 

and  the  ratio  of  14s.  to  21s.  or  ^  also ; 

21s.  21  o 

and  thus  the  ratio  of  8  (the  first)  to  12  (the  second)  is  equal  to  the  ratio 
of  14s.  (the  third)  to  21s.  (the  fourth). 

Also,  9s.,  7  s.  6 d.,  3  tons,  and  2  tons  10  cwts.  are  proportionals, 

for  the  ratio  of  9s.  to  7s.  Qd.,  or  ~~  =  If  =  ? ; 

7  £s.  15  5 

and  the  ratio  of  3  tons  to  2  tons  10  ewts.,  or  ^  also. 

2£  tons  5 


The  statement  of  the  fact  that  two  ratios  are  equal  is  called  a 
proportion ,  and  is  often  written  thus: — 


8 

and  read  thus :  “  8 
or  written  thus :  8 

or  thus : 


:  12  :  :  14s.  :  21s.  . 

is  to  12  as  14s.  is  to  21s.” 
:  12  =  14s.  :  21s.  . 

8  _  14s. 

12  “  21s. 


(I) . 

(II) . 

(III) . 


It  follows  from  (III)  that  any  two  equal  fractions  form  a  pro¬ 
portion,  which  may  be  read  in  four  ways. 

For  instance,  as  ^  /.  2  is  to  3  as  4  is  to  6, 

also  as  ^  4  is  to  6  as  2  is  to  3, 

also  as  ^  3  is  to  2  as  6  is  to  4, 

also  as  6  is  to  4  as  3  is  to  2. 

Since  the  two  terms  of  a  ratio  must  always  be  alike,  it  follows 
that  the  1st  and  2nd  terms  of  a  proportion  must  always  be  alike, 
and  the  3rd  and  4th  terms  also  alike. 

For  instance,  2  tons  :  3  tons  :  :  4  acres  :  6  acres  is  a  correct 
statement;  but  2  tons  ;  3  acres  :  :  4  tons  :  6  acres  is  incorrect. 


Example  iv. — The  first,  third  and  fourth  terms  of  a  pvportion 
are  7  s.,  8  and  12  ;  find  the  second  term. 

The  reqd  quantity  is  greater  than  7s.  in  the  ratio  of  12  to  8; 
i.e.  the  reqd  quantity  =  of  7s.  =  lOjs.  =  IQs.  §d.  Ans. 


PROPORTION. 


149 

EXA\rPyl  oJFind  (l  f°Urth  pr°P°rtional  to  2s->  2s-  6d-<  and 

The  reqd  quantity  is  greater  than  if  yds.  in  the  ratio  of  2|s.  to  2s. 
yds. 

i.e.  the  reqd  quantity  =  ■£  of  if  =  f  X  f  yds.  =  2  yds,  3  ins.  A  ns. 

,:*fcr.AI1  the.  Exercises  on  Chapter  XLII.,  it  should  be  noticed,  con- 
®.  lT}  Jading  &  fourth  proportional  to  three  given  terms;  and  the  “Frac- 

■  866  PlgeSi-34’  436^  exPresses  the  ratio  ™  which  the  3rd 
term  must  be  increased  or  diminished,  to  produce  the  reqd  4th  term. 


The  first  and  fourth  terms  of  a  proportion  are  called  the 
extremes;  and  the  second  and  third  terms,  the  means. 

W hen  the  terms  of  a  proportion  are  abstract  numbers  the  pro¬ 
duct  o t  the  extremes  is  equal  to  the  product  of  the  means. 

For  instance,  in  the  proportion  3  ;  5  : ;  15  ;  25 
the  product  of  the  extremes  is  3  x  25  =  75 
and  the  product  of  the  means  is  5  X  15  =  75  also. 

Three  numbers  are  said  to  be  in  Continued  Proportion 
ivhen  the  ratio  of  the  first,  to  the  second  is  equal  to  the  ratio  of 
me  secoiut  to  the  third; 

ind  the  second  is  called  a  mean  proportional  between  the 
1st  and  3rd. 

For  instance,  4,  6,  9  are  in  continued  proportion,  for  —  = 
and  6  is  a  mean  proportional  between  4  and  9.  9 

Also  9  is  a  third  proportional  to  4  and  6. 


Example  vi. — Find  a  mean  pvportional  between  11  and  99. 

Here  11  :  the  reqd  number  : :  the  reqd  number:  99 
[But  product  of  means  =  product  of  extremes.] 

Hence,  the  square  of  the  reqd  number=  11  X  99 

=  11X11X3X3 
=  33  X  33 

•\  the  reqd  number  =  33 


iVote.  It  is  shown  in  Geometry  that  in  similar  figures  (i.e.  figures 
which  are  of  exactly  the  same  shape  though  of  different  size)  corresponding 
lines  are  proportionals.  F  ® 

•Z°y”fa"Ce’,if  triangles  are  of  the  same  shape ,  and  the  longest 
side  of  the  firet  is  5  Umcs  the  length  of  the  longest  side  of  the  second, 
shortest  side  of  the  first  will  also  be  5  times  the  length  of  the 
shortest  side  of  the  second,  and  so  on. 
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XLVI.  PROPORTIONAL  PARTS 

and  Partnership. 

To  divide  a  given  number,  or  quantity,  into  parts  proportional 
to  given  numbers;  i.e.  into  parts  which  shall  be  in  given  ratios; 
we  proceed  thus: — 

Example  i.— Divide  <£21  into  two  parts  proportional  to  2  and  5. 
As  2  +  5  =  7,  and  y  of  £21  =  £3. 
the  reqd  parts  are  £3x2  and  £3x5,  i.e.  £6  and  £15  Ans. 

Example  ii. — Divide  375  into  parts  propoi'tional  to  3,  8  and  14. 

3  +  8  +  14  =  25,  and  of  375  =  15. 

Hence  the  reqd  parts  are  15x3;  15  X  8  and  15  X  14. 

i.e.  45;  120;  and  210  Ans. 


Example  iii. — Divide  3  cwts.  in  the  ratio  42  :  53  :  17. 

42  +  53+17  =  112.  Hence  the  reqd  parts  are 
^^2  of  3  cwts. ;  of  3  cwts. ;  and  yyyr  of  3  cwts. 

or,  1  cwt.  14  lbs. ;  1  cwt.  47  lbs.  ;  and  51  lbs.  Ans. 

Note. — In  this,  and  succeeding  Examples,  in  order  to  save  space,  part 
of  the  “  working”  is  omitted. 

Example  iv. — A  and  B  are  partners  in  a  business ;  A’s  capital  is  J 
£1200  and  B’s  is  £950.  Divide  profits  amounting  to  £344 
fairly  between  them. 

[Here  we  have  to  divide  £344  into  parts  proportional  to  1200  and  950.] 
1200  +  950  =  2150. 

Hence  A’s  share  of  the  profits  is  of  £344  =  £l92| 

and  B’s  .  of  £344  =  £152  j  — 

From  the  above  examples  we  obtain  the  following  rule : — 

To  divide  a  given  quantity  into  parts  proportional  to 
given  numbers: 

Add  together  the  given  numbers',  divide  the  given  quantity  by  the 
result;  and  multiply  the  quotient  by  each  of  the  given  numbers 
in  succession. 

Note. — It  is  generally  best  to  merely  indicate  the  above  division  and 


PROPORTIONAL  PARTS. 


151 


multiplication  by  signs,  and  not  actually  to  perform  them  until  any  pos¬ 
sible  cancelling  has  been  performed.  (See  Ex.  iii  and  Ex.  iv.) 

Example  v. — Divide  <£65,  25.  into  parts  proportional  to  J-> 

1  |  2  i  3  10  i  12  i  9  31 

3  '  5  ”  1  0  30  '  30  '  30  30 *  * 

Hence  the  reqd  parts  are 

10*  i  12  Q 

31  3j  ^5yg-;  and  —  of  <£65-^; 

i-e-  £21  ;  £25,  As. ;  and  £18,  18*.  Ans. 


Example  vi. — Divide  2  •  18  into  parts  proportional  to  *8,  1*7, 
•  95  and  2. 

.  8+  1. 7  +  .  95  +  2  =  5-45. 

Hence  the  reqd  parts  are 


5^  of  2-18:  S  of  2-18;  irk  of  2-18;  and  5^5  of  2-18 

or’  He  x  2-18;  HI  X 2-18’  rn  x  2’18:  and  IS  x  2-18’ 


i"e'  •  3 2  ;  *68;  *38;  and  *8  Ans. 


We  shall  now  give  some  examples  of  a  rather  more  complex 

EIxamplb  vii.— £252  between  A,  B  and  C,  so  that  for  even 
£2  A  receives  B  receives  £5,  and  for  every  £3  B  receives 
C  receives  £7. 

L the  co,!<™«o«s  ratio  of  the  shares,  we  take  the 
Jhe driven  K  two.  nu,m>f  which  relate  to  B’s  share  and  replace 

instead  of  5  and  S  rL^ctively!]  °neS  ^  C°mm°n  nUmber’  15’ 


A’s  share  _  I  _6_  ,  B’s  share  3  15 
B’s  share  5  15’  an(1  C’s  share  ~7  =  35; 

A’s  share  :  B’s  share  :  C’s  share  : :  6  :  15  :  35. 

[We  now  divide  £252  into  parts  proportional  to  6,  15  and  35.] 

6  +  15  +  35  =  56. 

Hence  the  shares  are  of  £252;  ||  of  £252;  ff  of  £252. 


£27;  £67.  10a.;  £157,  10a.  Ans. 


-  _  10  thirtieths  10 

*  For - =  — » 

31  thirtieths  31 


and  so  on. 


X 
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Example  viii. — Divide  ,£125  between  A ,  B  and  C  so  that  A  may 
have  four  times  as  much  as  B,  and  C  one-fourth  of  the  sum  of 
A’s  and  B’s  shares . 

B’s  share  =  ^  of  A’s,  and  C’s  share  =  ^  of  A’s  -f-  -j-  of  B’s; 


C’s  share  =  -^  of  A’s  -~r  of  A’s  =  of  A’s. 

Hence  A’s  share  :  B’s  :  C’s  : :  A’s  :  A  of  A’s  :  of  A’s 


5 

lb 


Now  1  4-  —  4-  -  =  A 6.  i  4_  .  _ 5_  _  2. 5. . 

l>OW  l-h4-p  i(5  lb  '  lo  t  Kj  !b 


the  shares  are  of  £125;  ^  of  £125;  ~  of  £125. 

25  25  25 

i.e.  £80;  £20;  £25  A  ns. 

N.B. — In  questions  on  Partnership  in  which  the  capitals  of  the 
partners  are  employed  for  unequal  intervals  of  time,  we  substi¬ 
tute  for  the  given  capitals  their  equivalents  referred  to  the  same 
unit  of  time. 

Example  ix. — A  begins  to  trade  with  a  capital  of  £600.  At  the 
end  of  4  months  he  takes  a  partner ,  B,  with  a  capital  of  £500. 
How  must  they  divide  the  profits ,  £224,  at  the  end  of  the 
year? 

A  has  £600  employed  for  12  months, 
which  is  equivalent  to  £600  X  12  for  1  month. 

B  has  £500  employed  for  8  months, 
which  is  equivalent  to  £500  X  8  for  1  month. 

Hence  the  profits  must  be  divided  in  the  ratio 
600  X  12  :  500  X  8 
i.e .  in  the  ratio  7200  :  4000;  &c. 


Example  x. — Three  men ,  A,  B  and  C,  together  hire  the  grazing 
of  a  pasture  for  £50,  5 s.  A  puts  on  70  sheep  for  6  months , 
B  puts  on  90  sheep  for  5  months ,  and  C  puts  on  45  sheep  for 
3  months.  What  share  of  the  rent  should  each  pay? 


A  must 

pay  for  the  food  of  70 

sheep  for  6  months. 

i.e.  A . 

.  70  X  6 

B  . 

.  90 

i.e.  B  . 

. 90  X  5 

C  . 

.  45 

i.e.  C  . 

. 45  X  3 

Hence  we  must  divide  £50,  5 s.  into  parts  proportional  to 

70  X  6,  90  X  5,  and  45  x;  3;  to,  420,  450,  and  135;  &c. 
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Example  xi. — A  and  B  enter  into  partnership.  A  puts  in  £2000, 
but  at  the  end  of  3  months  withdraws  £500  of  this ,  and  again 
at  the  end  of  8  months  withdraws  £300.  At  the  end  of  the 
year  B’s  share  of  props  :  A’s  : :  4  :  5.  Find  B’s  capital. 

A’s  working  capital  is 

£2000  for  3  mo.  +£1500  for  5  mo.  +£1200  for  4  mo., 

which  is  equivalent  to  (£6000 +  .£7500 +  £4800)  for  1  month. 

=  £18300  for  1  month  =  £1525  for  a  year. 

Hence,  as  B’s  share  of  profits  is  ^  of  A’s, 

B’s  capital  is  f  of  £1525  =  £1220  A  ns. 


Example  xii. — A  and  B  are  partners,  with  capitals  in  the  ratio 
4  :  5.  After  3  months  they  withdraw  ^  and  £  of  their  capitals 
respectively,  and  4  nwnths  later  B  again  withdraws  g-  of  his 
original  capital.  How  must  the  props,  which  at  the  end  of  the 
year  amount  to  £581,  be  divided? 

A’s  capital  is  proportional  to  £4  for  3  mo.  +  £  of  £4  for  9  mo. 

=  £12  +  £~j~,  for  1  month  =  for  ,  month> 

B’s  capital  is  proportional  to 

£5  for  3  mo.  +  |  of  £5  for  4mo+|  of  £5  for  5  mo. 

=  £15  +  £-3-  +  -3-,  for  1  month  =  £1-g-  for  1  month. 

Hence  the  profits  must  be  divided  in  the  ratio  2  HA  :  — -j— ;  &c. 


Example  xiii. — Volumes  proportional  to  the  numbers  3,  4  and  7 
of  three  different  substances  are  mingled  together.  The  weights 
of  equal  volumes  of  the  substances  are  as  5:2:6  respectively. 
Find  the  weight  of  the  amount  of  the  3rd  substance  contained  in 
52  lbs.  of  the  mixture. 


The  weight  of  1  volume*  of  the  1st  is  proportional  to 
. 3  volumes  . 


1  volume  .  2nd 

4  volumes  . 

1  volume  .  3rd 

7  volumes  . 


5 

15 

2 

8 

6 

42 


Now  15  +  8  +  42  =  65. 


lbs. 

weight  of  3rd  substance  in  mixture  =  ^  of  52  =33^  lbs.  Ans. 


*?fc,is  immaterial  to  the  reasoning  what  this  particular  “volume”  is-whether  pint, 
cubic  foot,  Ac.  -so  long  as  by  “  1  volume  "we  always  indicate  the  same  bulk 

(838)  T. 
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XLVII.  AREAS. 

Rectangular  Surfaces. 

A  rectangle  is  a  four-sided  plane  figure  whose  angles  are 
right  angles. 

Its  opposite  sides  are  equal,  and  parallel. 

The  length  and  breadth  of  a  rectangle  are  called 
its  dimensions.  - 

A  square  is  a  four-sided,  right-angled  plane  figure  whose 
sides  are  all  equal. 

Thus  a  square  is  one  special  kind  of  rectangle. 

Rectangles,  other  than  squares,  are  sometimes  called  oblongs. 

The  perimeter  of  a  plane  figure  is  the  measure  round  it, 
i.e.  the  sum  of  the  lengths  of  its  sides. 

For  instance,  the  perimeter  of  a  rectangle  5  inches  long  and  4  inches 
wide  is  5  +  4  +  5  +  4,  or  18,  inches. 

The  area  of  a  plane  figure  is  the  amount  of  surface  enclosed 
within  its  boundary. 

The  English  units  of  measurement  for  areas  are 
the  square  inch,  square  foot,  &c.  (See  page  30.) 

A  square  inch  of  surface  is  an  amount  of  sur¬ 
face  equal  to  that  enclosed  within  the  boundary 
of  a  square  each  side  of  which  is  one  inch  long. 

N.B. — As  figures  of  the  same  size  are  not 
necessarily  of  the  same  shape ,  it  follows  that  a 

surface  which  has  an  area  of  one  square  inch  (or  _ _ 

foot,  &c.)  is  not  necessarily  in  shape  a  square. 

For  instance,  the  accompanying  figure  evidently  has  an  area  of  one 

square  inch ,  for  by  dividing  _ _ , _ 

it  along  the  dotted  line  the 
two  parts  would  together 
exactly  cover  the  inch  square 
represented  above. 

Thus  a  surface  an  inch 

square  is  square  in  shape ;  but  a  surface  whose  area  is  a  square  inch 
may  be  of  any  shape. 

So  also  a  surface  3  feet  square  is  in  shape  a  square ,  whose  sides  are 
each  3  feet  long;  and  its  area  is  (as  wo,  know  from  page  30)  9  square  feet; 
but  a  surface  3  square  feet  in  area  may  be  of  any  shape. 

We  shall  now  show  how  the  area  of  any  rectangular*  sur¬ 
face  is  calculated. 

*The  measurement  of  the  surfaces  of  triangles,  circles,  <fcc.,  and  of  figures  of  irregular 
shape,  belongs  to  Mensuration  and  Trigonometry. 
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Case  I.  When  the  dimensions  are  expressed  by  integers. 

If  we  take  (for  example)  six  squares,  each  having  sides  me  inch 
long,  and  place  them  together  thus — 


they  form  a  rectangle  3  inches  long  and  2  inches  wide. 

. .  a  rectangle  3  inches  long  and  2  inches  wide  has  an  area  of 
3X2,  or  6,  square  inches. 


In  the  same  way  we  might  show  that  the  area  of  a  rectangle,  say,  5  feet 
long  and  4  feet  wide,  is  5  X  4  square  feet.  And  so  on.  7  7 

Case  II.  When  the  dimensions  are  expressed  by  fractions. 

If  we  take  (for  example)  15  little  rectangles,  each  half  an  inch 

long  and  one-third  of  an  inch  wide,  and  arrange  them  thus _ 

they  form  a  larger  rectangle  5 
thirds  of  an  inch  long  and  3  halves 
of  an  inch  wide. 

Now  it  is  evident  from  the 
diagram  that  one  square  inch 
contains  6,  while  the  larger  rect¬ 
angle  contains  15,  of  the  small 
rectangles. 

Thus  the  area  of  the  larger 
rectangle  is  of  the  area  of 
the  square  inch; 

i.e.  a  rectangle  of  an  inch  long  _ — _ 

and  §  of  an  inch  wide  has  an  area  of  f  x  f ,  or  square  inches. 

In  the  same  way  we  might  show  that  the  area  of  a  rectangle,  say, 
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3  ii  feet  (i.e.  7  half -feet)  long  and  2£  feet  {i.e.  13  fifths  of  a  foot)  wide,  is 
3^  X  2f  square  feet.  And  so  on. 

Hence  the  following  rule : — 

To  find  the  area  of  a  rectangular  surface  > — 

Multiply  the  number  (whole  or  fractional)  of  inches  (or  feet, 
&c.)  in  the  length  by  the  number  of  inches  (or  feet,  &c.) 
in  the  breadth,  and  the  result  is  the  number  of  square  inches 
(or  square  feet,  &c.)  in  the  area. 

The  above  rule  is  often  represented  shortly  by  the  formula: — 

length  x  breadth  =  area .  (I). 

Or,  conversely,  breadth  =  area  length  ^  m 

and  length  =  area  -f  breadth  /  "  * 

N.B.— The  shortened  form  (I)  must  not  be  misunderstood.  Areas 
form  no  exception  to  the  rule  that  the  multiplier  can  never  be  concrete 
(see  page  40).  (I)  is  merely  an  abbreviated  statement,  and  should  be 

understood  to  mean  that  if  we  multiply  the  number  (abstract)  of  units 
in  the  length  by  the  number  of  the  same  kind  of  units  in  the  breadth, 
we  obtain  (as  was  shown  in  the  diagrams)  the  number  of  corresponding 
square  units  in  the  area. 

We  do  not  multiply  “feet”  by  “feet”  to  obtain  “square  feet”,  but 
number  (of  feet)  by  number  (of  feet)  to  obtain  number  (of  square  feet). 

This  may  strike  the  student  at  first  as  “  a  distinction  without  a  differ¬ 
ence”  ;  but  a  little  consideration  will  convince  him  that  it  is  not  so. 

( In  answer  to  the  question  “  If  a  man  earn  a  shilling  an  hour  what 
will  3  men  earn  in  4  hours?”  we  do  not  multiply  3  men  by  4  hours  to 
obtain  the  result,  12  shillings ! ) 

It  is  very  important  to  notice  that  the  length  and  breadth 
must  both  be  expressed  in  terms  of  the  same  unit  of  length 
before  we  multiply  their  numbers  together. 

For  instance,  if  a  rectangle  is  3  feet  long  and  2  inches  wide,  its  area  is 
neither  6  sq.  feet  nor  6  sq.  inches. 

Example  i. — Find  the  area  of  a  rectangle  4  ft.  3  in.  long  and 
2  ft.  4  in.  broad. 

Length  =  4\  feet ;  and  breadth  =  2-^  feet. 

/.  area  =  4y  X  2y,  sq.  feet  =  9yy  sq.  ft.  =  1  sq.  yd.  132  sq.  in.  Ans. 


Example  ii. — Find  the  area  of  a  rectangular  field  33  yards  unde 
and  15  chains  long. 

1 5  chains  =  15x22  yards. 

Hence,  by  (I),  area  =  15  X  22  X  33,  sq.  yds.  = 


15  X  22  X  33 


=  2y  ac.  =  2  ac .  1  ro.  Ans. 


4840 


acres 
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Example  iii. — Find  the  length  of  a  floor  *  15  ft.  wide,  the  area  of 
which  is  30  sq..  yds.  5  sq.  ft. 

Area  ==  30  sq.  yds.  5  sq.  ft.  =  275  sq.  feet ;  width  =  15  ft. 

Hence,  by  (II),  length  =  feet  =  ^  ft.  =  18  ft.  4  in.  Ans. 

Example  iv. — If  the  price  is  3d.  per  square  foot ,  what  length  must 
be  cut  off  a  nine-inch  board  that  the  value  of  the  piece  cut  off 
may  be  sixpence? 

For  6d.  we  obtain  an  area  of  2  sq.  f t.  =  2  X  144  sq.  inches , 
and  the  width  of  the  board  is  9  inches. 

by  (II),  the  length  =  -  ^  inches  =  32  in.  =  2  ft.  8  in.  Ans. 

Example  v. — A  roll  of  matting  which  is  40  yards  long  would  just 
cover  a  floor  20  ft.  long  and  16  ft.  wide.  Find  the  width  of 
the  matting . 

[As  the  matting  would  just  cover  the  floor,  the  area  of  the  matting  is 
the  same  as  that  of  the  floor.] 

Area  of  matting  =  20  X  1 6  sq.  feet ;  length  of  it  =  40  X  3  feet; 
by  (II),  width  of  matting  =  2?  X  16  feet  —  2  ft.  8  in.  Ans. 

Example  vi. — How  many  tickets ,  each  in.  long  and  1-^  in.  wide , 

could  be  cut  from  a  sheet  of  cardboard  16^  in.  long  and  13^ 
in.  wide? 

[This  is  merely  an  example  of  Comp.  Division,  Class  II.  (see  p.  46); 
i.e.  we  have  to  find  hoiv  many  of  the  smaller  areas  are  contained  in  the 
larger.] 

Area  of  card  =  1 6^  X  13^  sq.  in.;  area  of  a  ticket  =  2^  X  1^  sq.  in.; 

.\  the  reqd  number  =  —  \  X  lS^  =  27  x  2  _  66  j 

2}X1±  9X3  - 


Example  vii. — How  many  bricks  measuring  9  in.  by  4  in.  would 
pave  a  kitchen  measuring  18  ft.  by  15  ft.? 

Area  of  floor  =  1 8  X  1 5  sq.  ft. ;  area  of  face  of  a  brick  =  ^  x  ^  sq.  ft. 

the  reqd  number  =  -f  X  \ 5  =  18  X  60  =  1080  Ans. 

4  A  3 


*  L  nleas  the  contrary  is  stated,  all  floors  are  supposed  to  be  rectangular. 
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Example  viii. — How  many  yards  of  drugget  3  ft.  6  in.  wide  will 
cover  a  floor  21  ft.  long  by  15  ft.  wide? 

1st  Method  (that  of  Example  vi.). 

[Here  a  “yard”  of  drugget  is  a  rectangle  3  ft.  long  by  ft.  wide ,  and 
we  have  to  find  how  many  such  rectangles  are  contained  in  the  area  of 
the  floor.  ] 

Area  of  floor  =21  X  15  sq.  ft.;  area  of  a  “yard”  =  3X3|  sq.  ft. 

21x15 

the  number  of  such  “yards”  reqd  = - — —  =  30  Ans. 

3X3^  - 

2nd  Method  (that  of  Example  v.). 

Area  of  drugget  =  21  X  1 5  sq.  feet ;  width  of  drugget  =  3^-  feet\ 

by  (II),  length  of  drugget  =  2  feet  =  90  ft.  =  30  yds.  Ans. 

3|  - 

Example  ix. — Find  the  cost  of  carpet ,  \  yard  wide ,  at  35.  6d.  per 
yard  for  a  floor  18//.  9  in.  long  and  11  ft.  3  in.  wide. 

[f  yard  =  2£  feet;  and  adopting,  as  preferable,  the  1st  method  of 
Ex.  viii.,  we  regard  a  “yard”  of  carpet  as  a  rectangle  3  ft.  long  by 
ft.  wide.] 

Area  of  floor  =  1 8^  X  1 1^  sq.  ft.;  area  of  a  “yard”  =  3X2^  sq.  ft. 

i  Q-3  y  i  li 

the  number  of  “yards”  reqd  =  — * _ *  _  -L2JL 

*.  3X2^ 

Hence  the  cost  =  3^  X  -  =  — g-^-s.  —  £5,  9s.  i\d.  Ans. 

Note. — Such  questions  as  this  are  not  of  a  very  practical  nature,  for 
allowance  has  to  be  made,  in  most  cases,  for  waste  in  matching  the  pat¬ 
tern,  &c. 

Example  x. — Find  the  cost  of  staining  a  margin  2  ft.  wide  all 
round  a  floor  21  ft.  long  and  16  ft.  wide ,  at  6d.  per  sq.  yard . 

1st  Method. 

Area  of  margin  =  Area  of  floor  —  area  of  unstained  portion. 

=  21  X  16,  sq.  ft.  — 17  X  12,  sq.  ft. 

=  336  sq.  ft.  —  204  sq.  ft. 

=  132  sq.  ft. 

132  , 

=-g-  sq-  yds- 

d.  -1 09 

\  cost  =  6  X  =  88d. 

=  Is.  4 d.  Ans. 
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2nd  Method. 

[Dividing  the  margin  in  the  way  shown  in  the  diagram,  we  see  that  it 
consists  of  two  equal  rectangles  each  19  ft.  long  by  2  ft.  wide  +  two  other 
equal  rectangles  each  14  ft.  long  by  2  ft.  wide.] 


Area  of  margin 

=  twice  (19  X  2  +  14  X  2)  sq.  ft. 
=  4  X  (19  +  14)  sq.  ft. 

=  4  X  33,  sq.  ft. 


4  X  33 
9 


sq.  yds. 


i  4  X  33 
cost  =  6  X  — g — 

=  7s.  4 d.  Ans. 


Example  xi. — If  the  value  of  matting  2  ft.  3  in.  wide ,  at  Is.  9 d. 
per  yard,  which  covers  a  door  16  ft.  wide  is  £3,  14s.  Scl.,  how 
long  is  the  floor  ? 

[This  question  is  one  of  a  class  converse  to  that  of  Ex.  ix.  We  conse¬ 
quently  reverse  the  order  of  the  operations.] 


As  £3,  14s.  8 d.  =  74fs. ;  and  Is.  9 d.  =  1  js. 

the  number  of  yards  of  matting  used  = 


74-f  _  128 


And  the  area  of  a  “yard”  of  it  =  3  X  2-^,  sq.  ft. 


[But  the  area  of  a  “yard”  multiplied  by  the  number  of  yards  =  the 
area  of  the  matting,  i.e.  of  the  floor.] 


sq.  ft. 

Hence,  area  of  floor  =  3  X  2j  X  -  =  9X32  sq.  ft. 

by  (II),  length  of  floor  =  feet  =  18  feet  Ans. 

Note. — In  this  and  the  preceding  examples  we  have  adopted  the 
1st  method  of  Ex.  viii.,  in  preference  to  the  2nd  method,  as  being  more 
general  in  its  application ;  i.e.  the  number  of  equal  small  rectangles 
(whether  slabs  of  stone,  sheets  of  paper,  or  “yards”  of  carpet)  which  will 
cover  a  larger  rectangle  is  found  by  dividing  the  area  of  the  larger  by  the 
area  of  one  of  the  smaller  rectangles  expressed  in  terms  of  the  same  unit. 


Walls  of  a  Eoom. 

In  an  ordinary  room  the  walls  consist  of  two  equal  rectangles 
which  form  the  sides,  and  two  other  equal  rectangles  which  form 
the  ends. 

Now  if  we  suppose  these  four  rectangles  to  be  opened  out  so 
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as  to  form  one  long  rectangle,  as  shown  in  the  diagram,  it  is 


aide 

end 

side 

end 

evident  that  the  area  of  the  walls  =  area  of  this  long  rectangle 
=  (length  +  breadth  +  length  +  breadth)  x  height,  of  room 
=  twice  (length  +  breadth)  x  height. 

i.e .  area  of  walls  =  perimeter  of  floor  x  height  of  room. 

Example  xii. — Find  the  area  of  the  walls  of  a  room  18  ft.  long , 
1 5  ft.  broad ,  and  1 2  ft.  high. 

Area  of  walls  =  perimeter  X  height 

=  twice  (1 8  +  1 5)  X  1 2,  sq.  ft. 

=  2  X  33  X  12,  sq.  ft.  =  792  sq.  ft.  Ans. 


Example  xiii. — How  many  yards  of  paper  2  ft.  wide  would  just 
cover  the  walls  of  a  room  22  ft.  long ,  17  ft.  wide ,  and  11  ft.  high? 

Area  of  walls  =  perimeter  X  height  =  2  X  (22  +  1 7)  X  1 1,  sq.  ft. 

=  2  X  39  X  11,  sq.  ft. 

Area  of  a  “  yard  ”  of  paper  =  3X2,  sq.  ft. 

the  number  of  yards  reqd  =  —  XJ* ^  X  ^  =  143  Ans. 

3x2 


Example  xiv. — Find  the  cost  of  paper  27  inches  wide ,  at  \\d.  per 
yard ,  sufficient  to  just  cover  the  walls  of  a  room  17  ft.  long , 
14  ft.  6  in.  wide ,  and  12  ft.  4  in.  high. 

Area  of  walls  =  perimeter  X  height  =  2x(17  +  14|)Xl  2^>  sq.  ft. 

=  2x31-|x  1 2^>  sq.  feet. 

Area  of  a  “yard”  of  paper  =  3  X  2^>  sq.  feet. 

.\  the  number  of  yards  reqd  =  X  1 2  3  _  28  X  37 

3X2^  9 

Hence  the  cost  =  4  x  28  9  37  =  1 72frf-  =  14».  4$£  Ans . 

Note. — If  the  dimensions  of  doors,  windows,  &c.,  are  given,  we  subtract 
their  areas  from  the  total  area  of  the  walls  in  order  to  obtain  the  area  to 
be  covered  with  paper.  It  should,  however,  be  observed  that  the  results 
obtained  are  of  little  practical  value,  inasmuch  as  no  allowance  is  made 
for  waste  in  cutting,  or  in  matching  the  pattern  on,  the  paper.  Moreover, 
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wall-paper  is  not  sold  by  the  yard  but  by  the  “piece”,  usually  12  yards 
long  and  21  inches  wide,  so  that  an  exact  number  of  “pieces”  must  always 
be  bought;  e.g.  if  a  fraction  over  13  pieces  was  wanted,  14  complete  pieces 
at  least  must  be  bought.  The  following  is  a  more  practical  question. 

Example  xv.-  Find  the  cost  of  paper  21  in.  wide ,  at  Is.  6d.  per 
piece  of  12  yards ,  for  the  walls  of  a  room  18  ft.  6  in.  long , 
16  ft.  6  in.  wide ,  and  11  ft.  3  in.  high ,  supposing  that  the 
amount  of  paper  saved  from  windows ,  &c.,  together  with  two 
complete  extra  “pieces”,  is  a  sufficient  allowance  far  waste. 

Area  of  walls  =  2  X  (1 8$  +  1 6j)  X  1 1-J-  sq.  ft.  =  2  X  35  X^,  sq.  ft 

Area  of  a  “  piece”  of  paper  =  (1 2  X  3)  X  sq.  ft.  =  3  X  2  1,  sq.  ft. 

/.  number  of  pieces  which  )  _  2  X  35  X  —fffi  x 
would  just  cover  the  walls  j  —  3  x  21 -  = 

Hence  number  of  pieces  to  be  bought  =  13  +  2  =  15. 

Cost  =  ljs.  x  15  =  £\,  2s.  6d.  Ans. 

Example  xvi. — How  many  square  feet  of  sheet-lead  would  line  an 
open  tank  measuring  inside  4  ft.  in  length,  3  ft.  6  in.  in  width, 
and  1  ft.  10  in.  in  depth? 

Area  of  sides  and  ends  =  perimeter  X  depth 

=  2  X  (4  +  3£)  X  if,  sq.  feet  =  2  X  X  if,  sq.  ft. 
area  of  bottom  =  4x3},  sq.  ft. 

total  area  of  lead  reqd  =  2  X  X  if  +  4  X  3^  =  4l|  sq.  ft.  Ans. 

Example  xvii. — The  cost  of  lining  an  open  rectangular  reservoir 
25  yards  long  and  5  ft.  6  in.  deep,  with  tiles  six  inches  square, 
at  Is.  6d.  per  dozen,  was  <£67,  18s.  6d.  Find  the  width  of 
the  reservoir. 

£67,  18s.  6d.  =  2717  sixpences',  Is.  6d.  —  3  sixpences: 

2717 

number  of  dozens  of  tiles  used  =  —  . 

2717  ^ 

no-  of  tiles  used  =  -y-  X  12  =  2717  X  4.  But  area  of  a  tile  is  \  sq.  ft. 

the  total  area  covered  with  tiles  =  ^X2717X4  =  2717  sq.  ft. 

But  area  of  the  two  sides  of  reservoir  =  75  X  5^-  X  2  =  825  sq.  ft. 

•\  area  of  the  ends  +  area  of  bottom  =  2717  —  825  =  1892  sq.  ft 

i.e.  the  width  X  5-}-  X  2  +  the  width  X  75  =  1 892  sq.  ft. 

or,  the  width  X  (1 1  +  75)  =  1892  sq.  ft. 

/.  the  width.  =  ft.  =  22  ft  Ans. 
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XLVIII.  VOLUMES. 


Rectangular  Solids. 


A  rectangular  solid  is  a  body  bounded  by  six  rectangular 
surfaces. 


These  are  called  its  faces. 

Its  opposite  pairs  of  faces  are 
equal  and  parallel. 

It  has  three  dimensions ,  namely, 
length ,  breadth  ( or  width ),  and 
thickness  (or  height). 


A  cube  is  a  body  bounded  by  six  equal  square  surfaces. 

Thus  a  cube  is  one  special  kind  of  rectangular  solid.  Rectangular 
solids,  other  than  cubes,  are  sometimes  called  rectangular  parallelepipeds. 

The  volume,  or  capacity,  or  content,  of  a  body  is  the  amount 
of  space  enclosed  within  its  bounding  surfaces. 

The  English  units  of  measurement  for  volumes  are  the  cubic  inch, 
cubic  foot,  &c.  (See  pages  30,  31.) 

A  cubic  inch  of  volume  is  an  amount  of  space  equal  to  that  enclosed  by 
the  faces  of  a  cube ,  each  edge  of  which  is  one  inch  long. 


We  shall  now  show  how  the  volume  of  a  rectangular  solid 
is  calculated. 

If  we  take  (for  example)  24  cubes  each  having  edges  one  foot 
long,  and  arrange  them  thus — 


they  form  a  rectangular  solid  4  feet  long,  3  feet  wide  and 
2  feet  thick:  for  there  are  evidently  three  rows  of  four  cubes 
in  the  upper  layer,  and  the  same  number  in  the  lower  layer. 
•\  the  volume  of  a  rectangular  solid,  4  feet  long,  3  feet  wide  and 
2  feet  thick,  is  4  x  3  X  2,  or  24,  cubic  feet. 


In  the  same  way  we  might  show  that  the  volume  of  a  rectangular  solid, 
say,  7  inches  long,  5  inches  wide  and  3  inches  thick,  is  7  X  5  X  3  cub.  in. 


VOLUMES. 


163 


Also,  by  a  method  similar  to  that  exemplified  for  areas,  we  might  show 
that  the  volume  of  a  rectangular  solid,  say,  \  in.  long,  f  in.  wide  and  £  in. 
thick,  is  {  X  f  X  |  cub.  in.  And  so  on. 

Hence  the  following  rule : — 

To  obtain  the  number  of  cubic  inches  (or  feet,  &c.)  in  the 

volume  of  a  rectangular  solid. 


Find  the  continued  product  of  the  numbers  (integral  or 
fractional)  which  measure  its  length,  breadth  and 
height  (or  thickness),  in  inches  (or  feet,  &c.);  the  result  is 
the  number  of  cubic  inches  (or  cub.  ft.,&c.)  in  its  volume. 


This  rule  is  often  expressed  shortly  by  the  formula — 

length  x  breadth  x  height  =  volume  ] 
or,  area  of  a  face  x  3rd  dimension*  =  volume  / 

Hence,  conversely,  length  =  - - v_^ume  t - 

&c J  breadth  x  height  ( 

or,  3rd  dimension  = - v°^m^ - 

area  of  a  face 


.(I). 


.(II). 


Note. — For  the  sense  in  which  the  words  volume,  length,  &c.,  are  used 
in  these  formulae,  see  note  on  page  156. 

It  is  very  important  to  observe  that  the  length,  breadth,  and 
height  must  all  be  expressed  in  terms  of  the  same  unit. 


Example  i. — Find  the  volume  of  a  rectangular  solid  5  ft.  3  in. 
long ,  4  ft.  8  in.  wide  and  3  ft.  6  in.  thick. 

The  volume  =  X  4%  X  3-^,  cub.  ft.  =  cub.  ft.  =  85^  cub.  ft. 

=  3  cub.  yd.  4  ft.  1296  in.  A  ns. 


Example  ii. — A  beam  24  feet  long  and  9  inches  wide  contains 
11 -5-  cubic  feet  of  timber;  how  thick  is  the  beam? 


By  (II),  the  thickness  of  beam  = 


lid 


24  X  | 


ft.  —  ^  ft.  =  in.  Ans. 


Example  iii. — A  uniform  iron  bar ,  | -  of  a  sq.  in.  in  section,! 
contains  a  cubic  foot  of  metal:  how  long  is  it? 

1728  1728  X  4 

By  (II),  length  —  —3—  inches  =  -y  12  feet  =  192  ft.  Ans. 


*  i.e.  the  dimension  not  involved  in  the  area  of  the  particular  face  considered, 
t  i.e.  the  /ace,  to  which  the  length  of  the  bar  is  perpendicular,  is  |  sq.  in.  in  area. 
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Example  iv. — How  many  bricks  each  9  in.  long ,  4^  in.  wide  and 
3  in.  thick ,  would  ( making  no  allowance  for  mortar)  be  required 
for  a  wall  17  yards  long ,  6  ft.  6  in.  high  and  13^  in.  thick? 

,  13| 

Volume  of  wall  =  51  X6|X  ,  cubic  feet. 


Volume  of  a  brick  =  ^  X  ^  X  ^  >  cubic  feet. 

>1 


1  34 


number  of  bricks  reqd  = 


51  X  6-J-  X  -r~ 
1  12 


=  5304  Am. 


Example  v. — How  many  gallons  of  water  will  a  tank  5  feet  long , 
2  ft.  6  in.  wide  and  3  ft.  deep  hold? 

[Remembering  that  “a  pint  of  water  weighs  a  pound  and  a  quarter ”, 
i.e.  that  a  gallon  of  water  weighs  10  lbs.;  and  that  a  cubic  foot  of  water 
weighs  1000  ozs.,  we  proceed  thus : — ] 

Content  of  tank  =  5  X  2-^  X  3,  cub.  feet. 

weight  of  water  it  will  hold  =  5  x|x  3X  1000,  ozs. 

=  5x|x3X  6  °’  H**- 

the  quantity  of  water  =  5  X  |  X  3  X  1  X  gallons 
=  234^  gallons  Am. 


Example  vi. — To  what  depth  would  25  gallons  of  water  fill  a  tank 
10  feet  long  and  2  ft.  8  in.  wide? 

As  a  gallon  of  water  weighs  10  lbs.,  i.e.  160  ozs. 
the  volume  of  a  gallon  of  water  is  -^q^q-  of  a  cubic  foot, 
the  volume  of  25  gallons  is  X  25,  cub.  ft.  =  4  cub.  ft. 


Hence,  by  (II),  depth  = 


10x2f 


feet  =  ifQ  ft.  =  ly  in.  Am. 


Example  vii. — How  many  cubic  feet  of  brickwwk  are  there  in  a 
wall  10  feet  high  and  18  inches  thick ,  surrounding  a  rectangu¬ 
lar  plot  which  measures  outside  the  wall ,  36  feet  in  length  and 
28  feet  in  breadth? 

[From  the  accompanying  ground -plan  it  is  evident  that  two  lengths  of 
wall  each  34£  ft.  long  +  two  lengths  each  26£  ft.  long,  would  surround 
the  plot.  Hence — ] 
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Number  of  cubic  ft.  of  brickwork 

=  total  length  of  wall  X  thickness  X  height 
=  twice  (34-j  +  26-j)  X  l|  X  10,  cub.  ft. 

=  2  X  61  X  f  X  10,  cub.  ft. 

=  1830  cub.  ft.  Am. 

Example  viii. — How  many  cubic  feet  of  wood  are  there  in  a  box , 
with  lid ,  4  feet  long ,  3  feet  wide  and  2  feet  high ,  the  board 
of  which  it  is  made  being  1^  in.  thick? 

ls£  method. 

[Here  we  find  the  internal  dimensions  of  the  box  by  subtracting  twice 
the  thickness  of  the  wood  from  each  of  the  given  external  dimensions;  then] 

Volume  of  wood  =  vol.  of  box,  outside  measure  —  vol.  inside  measure, 
=  4X3X2,  cub.  ft.  -  3f  X  2f  X  if,  cub.  ft. 

=  24  cub.  ft.  —  18g\  cub.  ft.  =  cub.  ft.  Am. 

2nd  method. 

[Here  we  dissect  the  box  in  the  way  shown  in  the  diagram,  and  find 
the  volume  of  lid,  side  and  end  as  separate  pieces.] 


'M 


Vol.  of  lid  and  bottom  =  twice  ( area  of  lid)  X  ( thickness  of  wood) 

=  twice  (4X3)X  ji  cub.  ft. 

Vol.  of  the  two  sides  —  twice  ( area  of  side)  X  ( thickness  of  wood) 
=  twice  (4  X  if)  X  f >  cub.  ft. 

Vol.  of  the  two  ends  —  twice  ( area  of  end)  X  ( thickness  of  wood) 
=  twice  (2f  X  if)  X  •§■>  cub.  ft. 
total  vol.  of  wood  =  fx(4x3  +  4xlf  +  2fx  if),  cub.  ft. 

=  fx(  12  +  7  +  4ff  ),  cub.  ft. 

=  f  X  23-j-f  >  cub.  ft.  =  5ff  cub.  ft.  A  ns. 


166 


DUODECIMALS. 


XLIX.  DUODECIMALS. 

In  the  calculation  of  rectangular  areas  and  volumes,  builders, 
glaziers,  &c.,  use  a  duodecimal*  method. 

A  foot ,  whether  of  length,  area,  or  volume,  is  divided  into  12 
equal  parts  called  primes;  a  prime  into  12  equal  parts  called 
seconds;  a  second  into  12  equal  parts  called  thirds;  and  so  on. 

A  linear  prime  =  ^  of  a  foot  ( i.e .  i  inch); 
a  linear  second  =  ^  of  a  prime  =  of  a  foot ,  or  yiy  ft .; 

a  linear  third  =  ^  of  a  second  =  yA  -  of  a  ft .;  or  q  7^  8 
and  so  on. 

A  superficial  prime  =  ~  of  a  square  foot  (i.e.  12  s#.  in.); 
a  superficial  second  =  -A  of  a  sq.ft.,  or  yAy  (i.6. 1  sq.  in.); 

a  superficial  third  =  of  a  square  foot;  or  xtVs  s<l-foot; 
and  so  on. 

A  cubic  prime  =  Ay  a  cu^c  f°°t  (i-t-  144  cub.  ins.); 

a  cwfoc  second  =  0f  a  ^  or  yly  cu.ft.  (i.e.  12  cu.in.); 

a  third  =  (112)8>  or  y  ^  8  >  of  &  cu.ft.  (i.e.  1  cu.  in.); 
and  so  on. 

The  notation  commonly  used,f  whether  for  length,  area,  or 
volume,  is  the  following: — 

primes  are  indicated  thus,  '  ;  seconds ,  thus,  "  ;  thirds ,  thus, ; 

fourths,  thus, iv  ;  fifths,  thus,  v  ;  and  so  on. 

For  instance,  the  length,  3  ft.  4'.  6"  ; 

the  area,  5  sq.  ft.  7'.  8".  9'"  ; 
the  volume,  8  cub.  ft.  2'.  0".  4'".  5iv. 

Example  i. — Express  the  length  3  yds.  2  ft.  7-f  in.  in  duodecimals. 
in.  =  -|-  of  a  prime  =  |x  12,  seconds  —  4-y  ’ 

Hence  3  yds.  2  ft.  7-§-  in.  =  1 1  ft.  T .  4".  6 Ans. 


*  Latin,  duodecim,  twelve. 

t  Sometimes,  however,  the  words  “ feet ”,  “ inches ”  and  “parts”  are  used:  e.g.  3  ft. 
5  in.  6  pts.  for  3  ft.  6  primes  6  seconds.  Sometimes  also  1  foot  is  indicated  thus,  1' ;  and 
then  1  inch  is  written  thus,  1". 
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Example  ii. — Express  in  duodecimals  5  sq.  ft.  27|-  sq.  in. 

[As  sq.  in.  are  superficial  (i.e.  surface)  seconds  we  reduce  sq.  in.  to 
primes  by  dividing  by  12.  Hence  ] 

5  sq.  ft.  27f  sq.  in.  =  5  sq.  ft.  2'.  3^-"  =  5  sq.ft.  2'.  3".  9'"  A  ns. 


Example  iii.  Reduce  7  cub.  ft.  635^-  cub.  in.  to  duodecimals. 

[As  cuK  in.  are  cubic  thirds,  we  reduce  cub.  in.  to  cub.  seconds  by 
^ivx  irqj  by  12,  and  then  cub.  seconds  to  cub.  primes  by  again  dividing  by 

7  cub.  ft.  635^  cub.  in.  =  7  cub.  ft.  5  2".  11^"' 

=  7  cub.  ft.  4'.  4".  1 
=  7  cub.  ft.  4'.  4".  1 1"'.  3iv  Ans. 


Example  iw.— Express  8  ft.  5'.  10"  in  yards,  feet  and  inches. 

8  ft.  5'.  10''=  2  yds.  2  ft.  5^  in.  =  2  yds.  2  ft.  in.  Ans. 

Example  v.— Reduce  13  sq.  ft.  7'.  4".  8'"  to  sq.  ft.  and  sq.  in. 

[As  surface  seconds  are  sq.  in.  we  reduce  surface  primes  to  sq  in  bv 
multiplying  by  12.  Hence  ]  4  y 

13  sq.ft.  7'.  4".  8'"=  13  sq.  ft.  88^-  sq.  in.  =  13  sq.ft.  88§  sq.  in.  Ans. 


Example  vi. — Express  17  cub.  ft.  6'.  10".  5'".  3iT.  9 y  in  cub  ft 
and  in. 

[As  cubic  thirds  ar e  cub.  in.  we  reduce  cub.  seconds  to  cub.  in.  by  multi¬ 
plying  by  12 ;  cub.  primes  to  cub.  in.  by  multiplying  by  144  :  cub.  fourths 
to  cub.  in.  by  dividing  by  12,  &c.  Hence  ]  J 


17  cub.  ft. 


‘Sedyih; 


=  17  cub.  ft. 


9ft9  45  " 
144 


—  17  cub.  ft.  989-j^j-  cub.  in.  Ans. 


N.B.— To  multiply,  or  divide,  by  12,  in  Duodecimals,  we  have 
merely  to  shift  all  the  figures  one  place  to  the  left,  or  right,  respec¬ 
tively  (just  as  in  Decimals  we  multiply  or  divide  by  10). 

For  instance,  (3  ft.  7'.  5")  -4- 12  =  3'  7"  S'"  • 
and  (S'.  8".  4'")  x  60  =  (6  ft.  8'.  4")  x  5  =  28  ft.  5'.  8". 
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Areas. 

We  shall  now  show  how,  when  the  dimensions  of  a  rectangle 
are  expressed  in  duodecimals,  its  area  may  be  conveniently  found. 
The  method  depends  upon  the  following  considerations : — 

(I)  As  a  prime  is  yy  of  a  foot ,  a  second  is  yyy  of  a  foot ,  &c., 
whether  the  foot  be  linear  or  superficial ,  it  follows  that — 

Linear  primes  X  feet  give  area  in  superficial  primes  ;* 

For  instance,  a  rectangle  whose  dimensions  are  5',  and  2  ft .,  has  area 
^  X  2,  or  *?•  h  =  10'  (superficial). 

linear  seconds  x  feet  give  area  in  superficial  seconds  ; 

For  instance,  a  rectangle  whose  dimensions  are  5",  and  2  ft .,  has  area 
X  2,  or  rV^,  s?.  ft.  =  10"  (superficial). 

linear  thirds  X  feet  give  area  in  superficial  thirds  ; 

For  instance,  a  rectangle  whose  dimensions  are  5"',  and  2  /t.,  has  area 
T76^-  X  2,  or  tHit>  A  =  10"'  (superficial) 

and  so  on. 

Linear  primes  X  primes  give  area  in  superficial  seconds  ; 
e.g.  a  rect.  5'  by  2'  has  area  A  X  Ta7,  or  APt>  sq.  ft.  =  10 '. 
linear  seconds  X  primes  give  area  in  superficial  thirds  ; 
e.g.  a  rect.  5"  by  2'  has  area  TfT  X  A,  or  sq.  ft.  =  10'  . 

linear  x  primes  give  area  in  superficial  fourths  ; 

e.g.  a  rect.  5"'  by  2'  has  area  (y^|  X  or  (^,  sq.  ft.  =  10 1V. 
and  so  on. 

Similarly,  linear  primes ,  seconds ,  thirds,  &c.,  multiplied  by 
seconds,  give  area  in  superficial  thirds,  fourths,  fifths,  &c., 

respectively.  And  so  on.  .  . 

The  above  results  are  summarized  in  the  statement  that  m 

Duodecimals—  .  .  f  . 

The  order  of  a  product  is  the  sum  of  the  orders  of  the  factors. 

e.g.  seconds  X  thirds  give  fifths. 

(II)  The  area  of  any  rectangle  =  the  sum  of  the  areas  of  all 
the  rectangles  into  which  it  is  divided. 


For  instance,  the  area  of  a  rect¬ 

angle  3  ft.  5'  long  by  2  ft.  wide 
=  area  of  rect.  3  ft.  by  2  ft . (i) 

Sft< 

(i) 

(ii) 

4-  area  of  rect.  5 '  by  2  f t. . . .  (ii) 

'  •  a  number  of  linear  primes  multiplied  by  a  number  of  linear  feet  gives  the  number 
of  superficial  primes  in  the  area  of  a  rectangle  of  those  dimensions.  See  note  on  p.  156. 
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Example  vii. — Find  the  area  of 
2  ft.  wide. 

We  set  2,  the  number  of  feet  in 
the  width,  under  3,  the  number  of 
feet  in  the  length,  and  then,  begin¬ 
ning  on  the  right,  we  proceed  as  in 
compound  multn. 

It  follows,  from  (i)  and  (n)  above, 
that  the  result  thus  obtained  is  the 
area  of  the  rectangle  in  superficial 
feet,  primes,  and  seconds. 


rectangle  3  ft.  5'.  4"  long  and 


ft.  '  " 

3.5.4 
2 _ 

6  .  10  .  8 
Ans.  6  sq.ft.  10'.  8". 


Example  viii. — Find  the  area  of  a  rectangle  7  ft.  3'.  4"  by  2! . 


We  set  2,  the  No.  of  primes  in  the 
width,  under  3,  the  No.  of  primes  in 
the  length,  and  then,  multiplying  as 
before,  we  set^  each  partial  result 
one  place  to  the  right  of  the 
column  from  which  it  is  obtained ; 
for  by  (i),  when  we  multiply  a  num¬ 
ber  of  linear  seconds  by  a  number 
of  linear  primes  we  obtain  area  in 
superficial  thirds',  and  so  on. 


ft.  '  " 

7.3.4. 

2 _ 

14.6.  8 

Ans.  1  sq.ft.  2'.  6".  8'". 


Example  ix. — Find  the  area  of  a  rectangle  5  ft.  2'  long  and  4  ft. 
3'  wide. 


Setting  4  ft.  3'  under  5  ft.  2'  we 
first  multiply  by  4  in  the  manner 
shown  in  Ex.  vii;  then  by  3  in  the 
manner  shown  in  Ex.  viii.  Finally 
we  add  these  results. 

Note.  —  The  accompanying  dia¬ 
gram  illustrates  the  above  process. 

Here  each  of  the  larger  squares 
represents  a  square  foot ; 


5 

.  2  , 

4 

3 

(ii)... 

...20 

.  8... 

(iv).. 

15  . 

6 

21 

.  11  . 

6 

(i) 

(Hi) 


Ans^  21  sq.ft.  11'.  6". 


each  very  thin  rectangle ,  a  su¬ 
perficial  prime  ( i.e .  12  sq.  in.,  or 
a  rect.  1  ft.  long  and  1 '  wide) ; 

each  very  little  square,  a  super¬ 
ficial  second  {i.e.  a  sq.  in.). 

And  rectangle  abed  =  rectangles 
efkd  4-  ahfe  4 -fgclc  +  hbgf 

(i)  (ii)  (iii)  (iv) 

=  8'  +20  sq.ft.  +  6"  +  15' 

=  21  sq.  ft.  11'.  6",  as  above. 

(838) 


" . ed 


(ii) 

f 

M 
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Example  x. — Find  the  area  of  a  rectangle  the  dimensions  of  which 
are  3  yds.  2  ft.  5'.  9"  and  5  yds.  1  ft.  7'.  6". 

1st  step.  (Multiply  by  11.) 

6  X  11  =  66;  set  down  6", 
carry  5. 

7  X  11  =  77;  77+5  =  82;  set 
down  10 carry  6. 

16  x  11  =  176;176  +  6  =  181. 

2nd  step.  (Multiply  by  5.) 

6  x  5  =  30  ;  set  down  6'", 
carry  2. 

7  x  5  =  35;  35  +  2  =  37;  set 
down  1",  carry  2. 

16  x  5  =  80;  80  +  2  =  83;  set 

down  11 and  carry  5,  i.e.  set  6  in  the  column  headed  ft. 

2rd  step.  (Multiply  by  9.) 

6  x  9  =  54;  set  down  6iv,  carry  4- 

7  X  9  =  63;  63  +  4  =  67;  set  down  7"',  carry  5. 

16  x  9  =  144;  144  +  5  =  149;  set  down  5",  and  carry  12',  i.e.  1  sq.  ft. 

4-th  step.  Add  the  results,  as  in  Comp.  Addn. 


ft.  '  "  iv 

16  .  7  .  6  . 

11  .  5  .  9 

181  .  10  .  6 

6.11.1/6 
__  1  .  0  .  5  .  7  .  6 

189  .10.1.1.6 

Ans.  189  sq.  ft.  10'.  1".  I"'.  6iv. 


Note. — We  may  extend  the  duodecimal  arrangement  to  the  left  of  the 
column  headed  “feet  ”,  should  the  number  of  feet  in  the  given  dimensions 
be  inconveniently  large.  Then  the  two  next  columns  on  the  left  of  the 
“  feet  ”  column  would  contain  dozens  and  yross  of  feet,  respectively. 

For  instance,  to  find  by  the  duodecimal  method ,  the  area  measuring 
17  yards  2  ft.  6  in.  by  16  yards  1  ft.  4  in.,  we  might  proceed  thus: — 


17  yds.  2  ft.  6  in. 

=  53  ft.  6  in.  =  4  doz.  5  ft.  .  6' 

16  yds.  1  ft.  3  in. 

=  49  ft.  3  in.  =  4  doz.  1  ft.  .  3' 

Now,  when  we  multiply  by  4  dozens  of 
feet,  we  set  each  partial  result  one  step  to 
the  left  of  the  column  treated,  &c. 


gross,  doz. 

4  . 

4  . 

ft. 

5  . 

1  . 

/  ft 

6 

3 

17  .  10  . 

0 

4  . 

5  . 

6 

1  . 

1  . 

4  .  6 

17  .  15  . 

6  . 

10  .  6 

Ans.  2634  sq.  ft. 

10'.  6". 

Volumes. 

In  the  same  way  as  for  areas  it  may  be  shown  that  for  volumes 

(I)  The  order  of  a  product  is  the  sum  of  the  orders  of  the  factors! 

For  instance,  a  rectr  solid  one  face  of  which  is  5  superficial  primes  in 
area  and  its  3rd  dimension  2  linear  seconds,  has  volume  x  TfT  cub. 
ft .  =  TT-jrj  ft.  —  10  cubic  thirds. 

(II)  The  volume  of  a  rectangular  solid  =  the  sum  of  the  volume^ 
of  all  the  rectr  solids  into  which  it  is  divided. 
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Example  xi. — Find  the  volume  of  a  rectangular  solid ,  the  dimen¬ 
sions  of  which  are  3  ft.  4'.  6",  2  ft.  T  and  2  ft.  V.  6". 


Here  we  first  find  the  area 
of  a  face  (i),  and  then  obtain 
the  volume  (ii)  by  multiplying 
the  area  of  the  face  by  the  3rd 
dimension  of  the  solid;  the 
process,  in  both  cases,  being 
exactly  similar  to  that  shown 
in  Ex.  x. 

Am.  18  cub,  ft.  6'.  3".  11'".  3iv. 


ft. 

' 

" 

m 

iv 

3  . 

,  4  , 

.  6 

2  . 

1  , 

.  6 

6  . 

9  . 

.  0 

3  . 

.  4 

.  6 

1  . 

,  8 

.  3  . 

.  0 

7  . 

2  . 

0 

.  9 

(i) 

2  . 

7 

14  . 

4  . 

,  1 

.  6 

4  . 

2  . 

2 

.  5  . 

3 

18  . 

6  . 

3 

.  11  . 

3  (ii)  * 

The  converse  of  the  above  operations,  i.e.  Division,  may  be 
performed  in  Duodecimals,  but  is  not  of  much  practical  value. 


Example  xii. — Find ,  by  duodecimals ,  the  length  of  a  rectangle 
S  ft.  3'.  6"  wide  and  194  sq.  ft.  3'.  4".  V"  in  area. 


ft.  ' 

"  sq.  ft. 

/ 

ft 

m 

iv  ft.  7  " 

8.3. 

6)194 

.  3 

.  4  . 

1 

.  (20  +  3.5.2 

165 

.  10 

.  0 

When  we  consider 

28 

.  5 

.  4 

how  many  times  8  is 
contained  in  19  (the 

24 

.  10  , 

.  6 

.  6 

.  10 

.  1 

first  two  figures  of  194) 

3 

we  must  remember 

3 

5 

.  5  . 

6 

that  2,  the  quotient 

1  , 

.  4  . 

.  7 

.  0 

figure,  is  2  tens ,  and 
so  we  multiply  the 

1  , 

.  4  . 

,  7 

.  0 

Ans.  23  ft.  5'  2". 

entire  divisor  by  20, 
and  not  by  2. 

Note. — If  we  adopt  the  method  suggested  in  the  Note  on  page  170,  the 
work  would  stand  thus: — 

ft.  '  "  doz.  sq.  ft.  '  "  iv  doz.  ft.  '  " 

8.3.  6)16  .  2  .  3  .  4  .  1  .  (1  .  11  .  5  .  2 

8.3.6 


7  .  10  .  9  .  4 

7  .  7  .  2  .  6 

3  .  6  .  10  .  1  Ans.  23  ft.  5'.  2". 

3  .  5  .  5  .  6  - - 

1  .  4  .  7  .  0 

1  .  4  .  7  .  0 
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L.  APPROXIMATION. 

Decimals. 

In  calculations  made  for  commercial,  and  other  practical,  pur¬ 
poses  it  would  often  happen  that,  if  the  exact  result  were  obtained, 
some  small  part  of  it  would  be  practically  useless. 

For  instance,  a  very  small  fraction  of  a  'penny  in  a  money  result;  for  it 
could  not  be  paid  in  our  coinage. 

Yet  the  labour  involved  in  obtaining  this  small  part  of  the 
exact  result  would  often  be  considerable. 

The  methods  we  are  now  about  to  consider  enable  us,  if  we 
operate  in  Decimals,  to  approximate  to  an  exact  result  with 
any  degree  of  nearness  that  may  be  desired,  without  such  waste 
of  labour  as  would  often  occur  in  obtaining  the  complete  result. 

Note. — All  results  based  upon  measurement ,  no  matter  how  completely 
the  calculations  themselves  are  carried  out,  must  of  necessity  be  but 
approximate ;  since  in  the  measurements  themselves,  which  depend  upon 
our  imperfect  powers  of  observation,  absolute  accuracy  is  unattainable. 

The  degree  of  nearness  to  the  exact  result  to  which  an  approxi¬ 
mation  should  be  carried  depends,  of  course,  upon  the  particular 
purpose  for  which  the  calculation  is  made. 

In  the  case  of  money ,  a  result  “correct  to  the  nearest  penny”  is  suffi¬ 
ciently  accurate  for  most  practical  purposes. 

Within  the  limit  fixed  upon,  the  closest  possible  approximation 
will  sometimes  be  a  little  greater ,  and  sometimes  a  little  less ,  than 
the  exact  result;  i.e.  the  error  may  be  either  one  of  defect  or  of 
excess. 

For  instance,  taking  pence  as  the  limit  in  money, 

4 d.  would  be  a  closer  approximation  to  3f  d.  than  3 d.  would  be. 

So,  also,  if  we  fix  the  limit  at  two  places  of  decimals, 

5*64  is  nearer  to  5*6375  than  5*63  is; 

for  5*64  exceeds  5*6375  by  only  *0025,  but  5*63  falls  short  of  it  by  *0075. 

N.B. — Similarly,  the  closest  approximation  to  *5986173 
in  six  places  of  decimals  is  *5  9  8  6  1  7 


..Jive .  *5  9  8  6  2 

..four .  *5  9  8  6 

. .  three .  *5  9  9 

..two .  -6  0 


Hence  the  following  general  rule : — 

If  the  first  of  the  decimal  figures  discarded  be  less  than  5,  the  last 
figure  retained  is  unaltered ;  but  if  the  first  of  the  figures  dis¬ 

carded  be  5,  or  greater  than  5,  the  last  figure  retained  is 

increased  by  one. 

For,  by  so  doing  we  ensure  that  the  error  can  never  be  more 
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than  half  of  what  it  otherwise  might  be  without  this  correction  • 
that  is,  can  never  be  more  than  half  of  the  value  of  unity  standing 
m  the  place  of  the  last  figure  retained. 


For  instance,  the  error  in  taking  -38  as  a  taro-place  approximation  for 
•d751  is  .0049,  i.e.  is  less  than  -005,  or  less  than  half  of  .01; 
whereas  if  we  took  -37  as  a  two- place  approximation  for  -3799,  the  error 
would  be  *0099,  or  very  nearly  *01. 


Example  i. — Find  the  nearest  approximation  in  two  places  of 
decimals  to  the  sum  of  4-563825,  120-468539,  -054938 
and  30-5. 


Here,  and  in  all  similar  cases, 
we  retain  two  columns  of  decimal 
places  beyond  the  number  required 
in  the  result,  in  order  to  obtain  the 
figures  to  be  “  carried 


4-5638 

120-4685 

•0549 

30-5 

155-587  Arts.  155-59. 


Example  ii.  Find ,  to  the  nearest  thousandth  of  unity ,  the  difference 
between  (i)  3-416  and  1-253075;  (ii)  12-75  and  3-216675. 

Here  we  require  the  results  to  three  places  of  decimals. 

(i)  3-41666  (h)  12-75 

1  -25307  3-21667 

2-1635  Am.  2-164.  9-5333  Ans.  9-533. 


To  obtain  a  result  “ correct  within  one-tliousandth  of  the  whole”, 

we  find  the  first  four  significant*  figures  of  the  result  ~ 

For,  if  we  divide  any  number  by  1000,  the  first  figure  in  the 
quotient  has  the  same  local  value  as  the  fourth  figure  in  the 
original  number. 

For  instance,  the  number  17-4625.  One-thousandth  of  it  is  -0174625  (i) 
The  four-figure  approx*  to  it  is  17-46,  which  differs  from  it  by  -0025* 
i.e.  by  less  than  (i),  or  one-thousandth  of  the  whole. 

Similarly,  to  obtain  a  result  correct  within  one-millionth  of 
the  whole,  we  approximate  to  the  first  seven  figures.  And  so  on. 

Example  iii. — Find,  within  one-thousandth  of  the  whole,  the  sum 
of  423-56285,  81-283,  17-46025  and  120-82. 

Here,  as  we  require  only  a  four- 
figure  result,  we  shall  need  but  one 
place  of  decimals  in  the  result ,  so 
we  retain  three  in  the  working. 


423-562 

81-283 

17-460 

120-828 

643-13  Ans .  643-1. 


*  In  .8U9|?  a  decimal  as  *003057,  3  is  the  first  significant  figure,  and  3,  0,  5,  are  the  first 
three  significant  figures. 
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Approximate  results  in  Multiplication  and  Division,  when  the 
multipliers  and  divisors  contain  only  one  or  two  figures  ,*  may  be 
easily  obtained  by  the  methods  of  Chap.  XXXVIII.  For  instance : 

Example  iv. — Find ,  to  three  places  of  decimals ,  1  *7342587 6  x  4J. 

We  multiply  (i)  by  4,  retaining 
five  places  and  adding  in  the  car¬ 
ried  figure  from  four  times  8. 

We  then  divide  (i)  by  4  to  five 
places,  and  add  the  two  results. 


1- 734258.  ..(i) 
4 


6- 93703.... 

-43356.... 

7- 37059....  Ans.  7-371. 


To  Decimalize  a  sum  of  English  money  approximately  ( i.e .  to 
express  it  as  the  decimal  of  £\) — 

As  a  florin  (or  2s.)  =  TV  of  £1  =  £•!, 
and  a  shilling  =  \  of  a  florin  =  J  of  <£-1  =  £*05, 
any  number  of  shillings  mentioned  in  the  sum  of  money  can  be 
at  once  decimalized,  by  writing  the  number  of  florins  it  contains  in 
the  first  place,  and  then  representing  the  odd  shilling  (if  there  be 
one)  by  a  5  in  the  second  place ,  in  decimals. 

For  instance,  13s.  [i.e.  6  florins  +  ls«)  =  £-65  ; 

18s.  =  £-9;  and  17s.  =  £-85. 

And  then  any  number  of  pence  and  farthings  mentioned  in  the 
sum  of  money  may  be  treated  by  the  method  of  aliquot  parts ,  thus : 


Example  v. — Decimalize  £ 2 ,  13s.  3 \d.  to  five  places. 

Written  Work. 
£ 

2-65 


Explanation. 

1st  step. 

£2,  13s.  =  £2  +  6  fl.  +  Is.  =  £2-65. 


2nd  step. 

3d.  =  i  of  Is.  =  J  of  £-05  =  £-0125. 

3rd  step. 

id.  =  J  of  3d.  =  i  of  £-0125  =  £.002083. 


•  0125 
•002083... 


2-664583... 


Am.  £2-66458. 


Example  vi. — Decimalize  £17,  18s.  8|d.  to  five  places. 

Explanation. 

Remembering  that  a  florin  =  £  •  1, 
a  shilling  =  £-05,  and  sixpence  =  £-025. 

1st  step.  £17,  18s.  =  £17-9. 

2nd  step.  8 d.  =  ^  of  a  fl.  =  J  of  £-l  =  £- 0333. 

3rd  step.  | d.  =  }  of  Qd.  =  £  of  £-025  =  £-003125. 


£ 

17-9 

-033333 

-003125 

17-936458 

.£17-93646  A?is. 


*  For  methods  of  dealing  with  larger  multiplications  and  divisions,  see  pages  177,  &c. 
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Similarly  we  may  treat  other  concrete  quantities.  For  instance: 

Example  vii. — Express  3  tons  13  cwts.  2  qrs.  15  lbs.  as  a  decimal 
of  a  ton  to  four  'places. 

Explanation. 

Here  cwts.  are  dealt  with  in  exactly  the 
same  way  as  shillings  in  Ex.  v. 

1st  step. 

3  tons  13  cwts.  =  3*65  ton. 

2nd  step. 

2  qrs.  =  J  of  1  cwt.  =  \  of  -05  ton. 

3rd  step. 

8  lbs.  =  f  of  2  qrs.  =  f  of  •  025  ton. 

Ifth  step. 

7  lbs.  =  J  of  2  qrs.  =  J  of  •  025  ton. 

Note. — To  decimalize  money  to  three  places  mentally. 

As  8d.  =  25  thousandths  of  £1,  and  the  number  of  farthings  in  6d.  is  24, 

(i)  The  number  of  farthings  in  any  sum  less  than  6d.  gives  all  the 
thousandths  of  £1  in  that  sum. 

For  instance,  3fd.  =  £-015 ;  and  14s.  5 \d.  =  £-721,  to  three  places. 

(ii)  The  number  of  farthings  +  1  in  any  sum  between  6d.  and  9  d.  gives 
all  the  thousandths  of  £1  in  that  sum. 

For  instance,  7 id.  =  £-031 ;  and  13s.  8 d.  =  £-683,  to  three  places. 

(iii)  The  number  of  farthings  +  2  in  any  sum  between  9d.  and  Is.  gives 
the  nearest  approximation  in  thousandths  of  £1  to  its  value. 

For  instance,  16s.  lOfd.  =  £-845;  and  17s.  11  Jd.  =  £*.897,  to  three 
places. 


In  the  converse  operation,  that  of  reducing  a  decimal  of  £1 
to  £,  s.  d.;  if  the  result  be  required  to  the  nearest  penny,  we  may 
ignore  figures  beyond  the  fourth  place  of  decimals;  if  to  the 
nearest  farthing,  beyond  the  fifth  place. 

Example  viii. — Find,  to  the  nearest  penny,  the  value  of 
£13.578675. 


Written  Work. 
Tons. 

3*65 

•025 

•003571... 

•003125... 

3-681696... 

Am.  3-6817  tons. 


Here,  in  multiplying  by  20,  we  first 
multiply  *578  by  2,  carrying  from  the 
fourth  place,  and  then  move  the  dec. 
point  in  the  result  one  place  to  the  right 
{i.e.  multiply  by  10). 


i>13«578675 
_ 2_ 

5.11-57 

_ 12 

d.6»8 

Am.  £13,  11s.  7 d. 


N ote. — Such  results  may  also  be  obtained  mentally  by  the  converse  of 
the  rules  given  in  the  last  note. 

For  instance,  £»684  =  13s.  8 d.  to  the  nearest  penny. 

[For  the  6  tenths  represents  6^.  or  12s.;  a  5,  taken  from  the  8,  gives  Is.; 
and  the  remaining  34  thousandths  =  (34  -  1)  farthings ,  i.e.  8d.  nearly.] 
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Decimalized  Practice. 


Approximate  results  may  often  be  very  conveniently  obtained 
by  this  method. 

Example  ix. — Find ,  to  the  nearest  penny ,  the  value  of  3  civts.  1  qr. 
22  lbs.  at  £2,  135.  6d.  per  cwt. 


Here  we  deci¬ 
malize  the  money, 
and  then  carry 
each  successive 
division  to  Jive 
places  of  deci¬ 
mals,  so  as  to 
ensure  the  result 
being  correct  to 
three  places. 


1  qr. 

=  i 

2-675  =  value  of 

3 

1  cwt. 

8-025  =  . 

3  cwts. 

14  lbs. 

=  4 

•66875  =  . 

1  qr. 

7  lbs. 

=  ^ 

-33437  =  . 

14  lbs. 

1  lb. 

=  J 

•16718=  . 

7  lbs. 

-02388  =  . 

1  lb. 

£9-21918=  . 3  cwts.  1  qr.  22  lbs. 

Ans.  £9,  45.  5 d. 


Example  x. — Find,  within  a  penny,  the  rent  of  423  ac.  2  ro. 
31  ^  po.  at  £1,  14s.  6d.  per  acre . 


£ 


105.  =  £  ) 
45.  =  }/ 


423-5 

•125 

-0625 

•00625 

•00312... 


423-69687.. 

.  =  rent  at  £l  per  ac. 

211-84843.. 

.  = .  105 . 

84-73937.. 

.  =  .  45 . 

10-59242.. 

.  = .  6  d. . 

730-87710.. 

.  = . £1,  14*. 

Ans.  £730,  17 5.  6d. 


Explanation. 

To  Jive  places  of  decimals, 

423  ac.  2  ro.  =  423  •  5  ac.,  of  which  the  rent,  at  £1  an  ac.  =  £  423  •  5 

20  po.  =  £  of  2  ro.  =  |  of  »5  ac.  =  -125  ac., .  =  £  .125 

10  po.  =  \  of  20  po.  =  \  of  -125  ac.  =  *0625ac.,  .  =  £  *0625 

1  po.  =  ^  of  10  po.  =  yjj  of  *0625  ac.  =  *00625  ac., .  —  £  -00625 

i  po.  =  £  of  1  po.  =  \  of  *00625  ac.  =  -00312  ac.,...  =  £  *00312 


Hence,  adding  these  results,  we  obtain  £423-69687  as  the  rent  of  the 
whole  at  £1  per  acre,  from  which  we  obtain  by  Practice  the  rent  at 
£1,  14s.  Qd.  per  ac. 

The  approximate  result,  £730-8771,  we  then  convert  to  £,  5.  d. 


APPROXIMATION. 


177 


Contracted  Multiplication. 


We  shall  now  show  how  the  product  of  any  two  decimals  may 
be  approximately  obtained.* 

(I)  We  noticed,  on  page  11,  that,  in  any  multiplication  sum, 
we  might  equally  well  begin  with  the  left-hand  figure  instead  of 
with  the  right-hand  figure.  This  plan  we  shall  now  adopt. 


For  instance,  in  finding 

(i)  423 

(ii)  423 

the  product  of  423  and  651, 

651 

651 

instead  of  the  ordinary  ar¬ 

423 

2538 

rangement  (i),  we  may  mul¬ 

2115 

2115 

tiply  by  the  6  first,  when  the 

2538 

423 

work  stands  as  in  (ii). 

275373 

275373 

Again,  if  we  multiply  a  decimal  by  an  integer  figure,  the  decimal 
point  in  the  result  will  stand  vertically  below  the  decimal  point  in 
the  multiplicand. 

For  instance,  in  the  product  of  7*423  by  6,  7*423 

the  decimal  point  in  the  result  is  vertically  _ 6 

below  that  in  the  multiplicand.  44*538 


(II)  But  every  multiplication  of  decimals  can  be  performed  with 
a  multiplier  consisting  of  one  single  integer  figure  followed  by 

decimal  figures,  if  we  make  use  of  the  following  principle: — 

The  product  is  unaltered  if  we  multiply  one  factor ,  and  divide 
the  other ,  by  the  same  number. 

For  instance,  4x6  =  ( ten  times  4)  x  (6  divided  by  ten). 

also,  4  x  6  =  (a  hundred  times  4)  x  (6  divided  by  a  hundred). 

Hence  we  may,  without  affecting  the  result ,  move  the  decimal  point 
in  the  multiplier  any  number  of  places  either  to  right  or  left ,  if  we  also 
move  the  decimal  point  in  the  multiplicand  the  same  number  of  places 
in  the  opposite  direction. 

For  instance,  23*47  X  21*38  gives  the  same  product  as  234*7  X  2*138 ; 

•  1425  X  *4362 .  *01425  X  4*362; 

8105*75  x  *05637 .  81*0575  x  5*637. 

As  an  illustration  of  the  arrangements  (I)  and  (II),  we  will  now 
find  the  product  of  261  *4326  and  *2354. 

Multiplying  the  multiplier  by  10,  and 
dividing  the  multiplicand  by  10,  we  see  that 
261*4326  X  *2354  is  equivalent  to 
26*14326  X  2®  354.  Then,  arranging  the 
work  in  the  way  suggested  above,  we  obtain 
the  product  61*54123404,  with  the  decimal 
point  in  the  result  vertically  below  that 
in  the  multiplicand. 


26*14326 
_ 2*354 

52*28652 
7  842978 
1  3071630 
10457304 
61*54123404 


•  The  method  which  follows  is  derived  from  that  given  in  De  Morgan’s  Arithmetic. 
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But,  if  we  only  required  to  know  this  re¬ 
sult  approximately,  say  to  two  places  of  deci¬ 
mals,  then  all  the  figures  which  here  stand 
to  the  right  of  the  vertical  line  might  be 
omitted  altogether,  the  two  columns  next  on 
the  left  of  this  line  only  being  retained  for 
the  sake  of  “carrying”  in  the  addition. 


26*1432  6 

2*254 


52*2865 

2 

7  8429 

78 

1  3071 

630 

1045 

7304 

61*5412 

3404 

All  the  work  necessary  might  then  be  performed  as  follows : — 

To  find  26*14326  X  2*354  to  two  places  of  decimals. 


As  the  result  is  required  correct  to  two  places  of  decimals  only,  we  set  2, 
the  first  figure  of  the  multiplier,  under  the  figure  which  stands  in  the 
fourth  place  in  decimals  in  the  multiplicand,  and  begin  there,  adding  in, 
however,  mentally  anything  there  would 
have  been  to  carry  from  the  figure  on 
the  right  in  the  multiplicand  ( i.e .  twice  2, 
and  1  carried,  5). 

In  the  second  line,  when  we  multiply  by 
3,  we  begin  at  the  figure  which  stands  in  the 
third  place  in  decimals  in  the  multiplicand. 

And  so  on,  in  each  successive  line  begin¬ 
ning  to  multiply  at  a  figure  of  the  multipli¬ 
cand  one  place  further  to  the  left  than  in 
the  preceding  line,  adding  in  mentally  anything  there  would  have  been  to 
carry  from  its  right-hand  neighbour;  setting  the  first  figure  obtained  of 
each  line  of  partial  results  close  to  the  vertical  line;  and  'marking  the 
decimal  point  in  the  final  result  vertically  below  the  decimal  point  in 
the  multiplicand. 

Here  it  will  be  observed  that  a  little  difficulty  is  caused  to  the  eye,  by 
reason  of  the  distance  of  some  of  the  figures  of  the  multiplier  from  the 
part  of  the  multiplicand  treated. 

This  difficulty  is  avoided  by  the  de¬ 
vice  of  (III)  reversing  the  multiplier, 
when  each  figure  of  the  multiplier 
will  stand  immediately  under  that 
figure  of  the  multiplicand  at  which 
its  work  begins. 

Finally,  then,  the  work  will  stand  thus: — 


26*14326 
_ 4532 

52*2865 
7  8429 
1  3071 
1045 

61*541  Arts.  61*54. 


26*14326 
_ 2*354 

52*2865, 

7  8429| 

1  3071 
1 045  [ 

61*541 


Example  xi. — Find  2*530625  x  47*306547  to  one  place  of 
decimals. 


Here  we  take  2*530625  as  multi¬ 
plier,  since  it  already  has  one,  and  only 
one,  integer  figure.  Then,  as  we  re¬ 
quire  to  have  one  place  of  decimals 
correct  in  the  result,  we  retain  three 
places  in  the  working,  and  so  set  2, 
the  first  figure  of  the  multiplier,  under 
the  6  in  the  multiplicand. 


47*30656 
5260  352 


94- 

-613 

23 

653 

1 

419 

28 

119 

•71 

Ans.  119*7. 
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Example  xii. — Find  the  nearest  approximation ,  in  four  places  of 
decimals ,  to  *1320566  x  *412. 


•0132056 

First  *1320566  x  *412412 .  214214 

=  *01320566  x  4*124124  ...  *052822 

Now,  as  the  result  is  reqd  to  four  1320 

places,  we  set  4,  the  integer  figure  of  264 

our  multiplier,  under  5,  the  figure  in  52 

the  sixth  place  of  the  multiplicand.  _ 1 


*  05446  Alls.  *0545. 

Note.  Here  the  sum  of  the  figures  in  the  right-hand  “  carrying”  column 
is  9,  so  we  carry  1  to  the  next  column  (since  9  is  nearer  to  10  than  it  is 
to  0).  Similarly,  in  other  “carrying”  columns ,  for  sums  from  5  to  15 
we  may  carry  one ;  from  15  to  25,  carry  two ;  and  so  on. 


Example  xiii. — Find ,  within  a  millionth  of  the  whole ,  the  product 
of  7834*25  and  *9362825. 


Here  we  require  the  first  seven 
figures  of  the  result  (see  page  173). 

Now  7834*25  x  *9362825 
=  783*425  x  9*362825. 

And  as  9  times  700  is  more  than 
6000,  we  see  that  there,  will  be  four 
integer  figures  in  the  result. 

Hence  we  require  three  dec.  figures. 

We  therefore  retain  five  places  of 
decimals  in  the  working. 


783*42500 
52  82639 
7050*82500 
235  02750 
47  00550 
1  56685 
62673 
1566 
_ 391 

7335*0712  A  ns.  7335*071. 


Example  xiv. — Find  the  integral  part  of  the  continued  product 
171*421534,  *842056,  and  246*327057. 


We  rearrange  the  decimal  points  so  that 
both  multipliers  have  one  integer  figure, 
thus— 

246*327057  X  171*421534  x  *842056 
=  246*327057  X  17*1421534  x  8*42056 
=  2463*27057  x  1*71421534  x  8*42056. 

Then,  as  we  require  the  result  correct  so 
far  as  the  integral  part  only  is  concerned, 
we  retain  two  places  of  decimals  in  the 
working.  y 

N.B. — Here,  in  adding  the  first  column 
of  the  first  result  (i),  we  obtain  9,  which 
^ve  count  as  10,  thus  making  some  allow¬ 
ance  for  a  probable  carried  figure  from  the 
unwritten  column  on  its  right. 


2463 

•270 

6502 

48 

19706 

•16 

985 

30 

49 

26 

1 

23 

14 

20742' 

•10... 

351241 

71 

20742- 

■10 

14519 

46 

207 

42 

82 

96 

4 

14 

20 

10 

Ans.  35556. 
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In  finding  any  power*  of  a  decimal  higher  than  the  cube,  much 
labour  may  be  saved  by  making  use  of  the  following  principle: — 
The  index  of  the  power  of  the  product  of  tivo  powers  of  any  _ 
number  is  the  sum  of  the  indices  of  those  two  powers. 

For  instance,  34  x  32  =  36  ; 

for  34  x  32  =  (3  x  3  x  3  x  3)  x  (3  x  3)  =  3  x  3  X  3  x  3  x  3  x  3  =  36. 

Hence,  in  raising  a  number  to  a  higher  power,  by  utilizing  some 
of  the  lower  powers  first  obtained,  we  can  reduce  the  number  of 
steps  in  the  multiplication. 

For  instance,  to  find  212  we  proceed  thus :  —  As  2J  =  4 
.*  24  (i.e.  22  X  22,  or  42)  =  16 
28  [i.e.  24  x  24,  or  16  x  16)  =  256 
Hence  212  =  28  x  24  =  256  X  16  -  4096. 

Thus  we  obtain  the  12th  power  of  a  number  in  four  steps  instead  of 
eleven,  if  we  multiplied  successively  by  the  number  itself. 


Example  xv. — Find  (1  *04)10  to  three  places  of  decimals. 


1st  step. 

Here  we  first  obtain  the  square,  or 
2nd  power,  of  1  •  04,  by  adding  1  •  04 
to  ylf  of  1*04. 

2nd  step. 

We  now  square  1*0816  (retaining 
-five  places  in  the  working),  and  obtain 
thus  the  4th  power  of  1  •  04. 

3rd  step. 

We  next  square  1*16985,  thus  ob¬ 
taining  the  8th  power  of  1*04. 

4th  step. 

Finally,  we  multiply  1*36852  (the 
8th  power  of  1*04)  by  1*0816  (the 
2nd  power  of  1*04),  thus  obtaining 
the  10th  power  of  1*04. 

*  In  both  the  2nd  and  3rd  stages 
we  increase  the  sum  of  the  right-hand 
column  by  1.  (See  Note  on  Ex.  xiv.) 


1*04 

*0416 

1  *08 160... 2nd  power 
61801 
1*08160 
8652 
108 
_ _ 64 

1*1 6985*. ..4th  power 
5  89611 
1*16985 
11698 
7018 
1052 
92 

_  5 

1  *36851*. ..8th  power 
61801 
1*36851 
10948 
136 

_ 81 

Ans.  1*480.  ...10th  power. 


Example  xvi. — Find  236*75  x  (1*05)6  correct  to  three  places. 

Here  as  (1*05)6,  when  obtained,  has  to  be  multiplied  by  hundreds  (i.e. 
236)  we  must,  in  calculating  (1  *05)6,  retain  seven  dec.  places  in  the  working. 


*  See  page  12. 
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Contracted  Division. 


We  shall  now  show  how  in»Long  Division  the  labour  involved 
in  obtaining  the  last  few  figures  in  the  quotient  may  be  curtailed. 

Suppose,  for  example,  that  we  require  the  quotient  of 
436*563875  -+  17*6824  correct  to  three  places  of  decimals. 


If  we  performed  the  division 
in  the  ordinary  way  (adopting 
the  integral  divisor  method  of 
Chapter  XXXII.),  the  work 
would  stand  thus: — 

Hence  the  required  quotient 
is  24*689  ;  for  the  figure  in  the 
fourth  decimal  place  in  the 
quotient,  obtained  by  inspecting 
the  remainder,  would  evidently 
be  less  than  5.  (See  Rule  on 
p.  172.) 


176824)436563 

353648 


82915 

70729 

12186 

10609 

1576 

1414 


162 

159 

3 


8*750(24*689 

8 

6^ 

27 

44 

835 

592 

2430 

1416 


1014 


Now  if  all  the  figures  on  the  right  of  the  vertical  line  are 
omitted,  the  same  quotient  can  be  obtained  as  follows : — 

Having  obtained  the  first  quotient  figure  in  the  usual  way,  we  then, 
instead  of  bringing  down  8,  strike  off  the  last  figure,  4,  in  the 
divisor,  and  obtain  the  second 


figure  in  the  quotient  by  consid¬ 
ering  how  many  times  the  divi¬ 
sor  17682  is  contained  in  82915. 

Then,  when  we  multiply  this 
divisor  by  the  new  figure,  4,  in 
the  quotient,  we  add  in  men¬ 
tally  anything  there  would 
have  been  to  carry  from  the 
figure  cancelled  ( i.e .  4  times 
2  +  1  carried  =  9*j. 

And  so  on,  cancelling  one  fresh 
figure  in  the  divisor  at  each  stage. 

The  work  then  stands  thus: — 


7$^  )  4365638*75  (  24*689 
353648 
82915 
70729* 

12186 

10609 

1576 

1414 

162 

158 

~~  4 


Here  the  chief  difficulty  consists  in  deciding  when  to  begin  the 
cancelling  process.  Now  it  will  have  been  observed  that 

(i)  The  number  of  quotient  figures  which  can  be  so  obtained  is 
two  less  than  the  number  of  figures  in  the  divisor. 

Also,  before  beginning  the  work,  we  can  discover  by  inspection 

(ii)  The  local  value  of  the  first  figure  in  the  quotient. 
And  (i)  and  (ii)  will  together  enable  us  to  decide  how  many 

quotient  figures  (if  any)  must  be  obtained  by  the  ordinary  process. 

For  instance,  536*214575  +  132*654. 

Here  it  is  evident,  without  shifting  the  dec.  points,  that  there  will  be 
one  integral  figure  in  the  quotient. 
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If  then  we  require  the  result  to  six  places  of  decimals  we  must  continue 
the  work  until  the  quotient  contains  seven  figures. 

But  four  of  these  only  can  be  obtained  by  the  cancelling  process. 

Hence  the  first  three  must  be  obtained  by  the  ordinary  process. 

If,  however,  the  result  were  required  to  two  places  of  decimals  only, 
then  the  quotient  need  only  contain  three  figures,  and  so  one  figure  in  the 
divisor  might  be  cancelled  before  starting,  and  we  should  only  have  to 
consider  the  division  of  536-21  by  132-65. 

N.B. — -In  order  to  avoid  possible  serious  error,  the  student 
should  invariably ,  before  any  cancelling  is  done ,  decide  by  inspection 
what  the  local  value  of  the  first  significant  figure  in 
the  quotient  will  be;  i.e.  whether  it  will  represent  tens ,  units , 
tenths ,  or  hundredths ,  &c.  The  quotient  may  then  be  planned  out 
and  the  decimal  point  marked  before  beginning  the  actual  work. 

Example  xvii. — Divide  -0632815  by  146-52065  to  six  places. 


14^)63281(  -0004319 
58608 


-0632815  -f-  146-52065 
=  6328-1500  14652065 

Now  it  is  evident  that  the  first  sig¬ 
nificant  figure  in  the  quotient  will  repre¬ 
sent  ten-thousandths',  i.e.  there  will  be 
three  ciphers  after  the  decimal  point,  so 
we  have  to  perform  but  three  steps  in 
division  in  order  to  obtain  the  quotient 
to  six  places  of  decimals.  (The  seventh 
figure  we  obtain  by  inspection.)  We  therefore  at  first  retain  but  five 
figures  of  the  divisor. 


4673 

4395 

278 

146 

132 


Ans.  -000432. 


Example  xviii. — Find  within  a  millionth  of  the  whole  the  quotient 
of  6930-5  -f-  91-5024. 


Here  we  have  to  find  the  first 
seven  figures  of  the  quotient, 
and  as  four  can,  with  this  six 
figure  divisor,  be  obtained  by 
the  cancelling  process,  we  see 
that  the  first  three  must  be  ob¬ 
tained  by  the  ordinary  process. 

Now  in  6930-5  -f-  91-5024 
it  is  evident  (comparing  6000 
with  90)  that  the  first  two 
figures  in  the  quotient  will  be 
integers. 

Here  the  eighth  figure  in  the 
quotient  (obtained  by  inspecting 
the  remr)  is  not  written,  as, 
being  less  than  5,  it  will  not 
affect  the  reqd  result.  See 
Rule  on  p.  172. 


91^^)69305000(75-74118 

6405168 

5253320 

4575120 

6782000 

6405168 

376832 

366009 

10823 

9150 

1673 

915 

758 

732 

Ans.  75-74118.  26 
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Note.  We  have  not  in  Ex.  xviii.,  as  hitherto,  adopted  the  beginners’ 
method  of  moving  the  decimal  points  so  as  to  convert  the  divisor  into  a 
whole  number. 

This  it  should  be  noticed  is  by  no  means  necessary ;  and  the  student  will 
often  be  able  to  dispense  with  it,  and  obtain  by  inspection  of  the  numbers 
as  given  the  local  value  of  the  first  significant  quotient  figure. 

For  instance,  61*5638  -f  *04257  will  evidently  yield  four  integer  figures 
in  the  quotient  since  4  hundredths  is  contained  some  thousands  of  times 
in  60. 


The  student  who  has  acquired 
the  abridged  or  Italian  method 
of  division  (see  page  15),  will 
be  able  still  further  to  curtail 
the  written  work. 

Thus,  the  above  example 
worked  by  this  method,  and 
without  moving  the  decimal 
points,  would  stand  thus: — 


91*0021)  6930.5000  (  75*74118 
525  3320 
67  82000 
3  76832 
10823 
1673 
758 
26 


Example  xix. — Find ,  to  three  places  of  decimals,  1*2783  •  516. 


Here  it  is  evident,  without  moving 
the  decimal  points,  that  the  quotient 
will  contain  one  integer  figure 
(for  1  -f-T67  =  2).  Hence  we  have  to 
obtain  altogether  four  figures  in  the 
quotient,  and  these  must  all  be  ob¬ 
tained  by  the  cancelling  process  (for 
we  evidently  cannot  here  obtain  any 
by  the  ordinary  process).  We  must, 
therefore,  retain  six  figures  in  the 
divisor,  in  order  to  allow  of  four 
being  successively  cancelled. 


51^^)127833(2*4749 

103303 

24530 

20660 

3870 

3615 

255 

206 

Ans.  2*475.  49 


Example  xx.—Find  the  value  of  £294,  17s.  3d.  x 
the  nearest  penny. 


87 

36500 


to 


Here  we  require  the  quotient  approximately  correct  to  three  places,  and 
one  figure  may  be  obtained  by  cancelling. 

We  need  not,  therefore,  retain  more  than  three  places  of  decimals  in  the 
working  of  the  multiplication.  „ 


•£294*8625  X 

3650 

_  £29*48625  x  8*7 
365 

=  £-703 

=  145.  1  d.  Ans. 


29-48625 

78 

235*889 
20  640  & 

36§)256*53(*7028 
255  5 
1  03 
73 
30 
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^  .  ry •  7  r  428*75  x  *6425  .  .  7  ^ 

Example  xxi. — Simplify  7-  — — >  w  two  places  of 


decimals. 


(3  - 141 6)2 


3-141600 

42*8750 

61413 

5246 

9*424800 

257-2500 

314160 

17  1500 

125664 

8575 

3141 

2143 

1884 

9*869649 

275-4718 

In  cases  of  this  kind,  in  order  to  decide  how  many  figures  to  retain  in 
the  working,  we  make  a  rough  mental  calculation  of  the  result  before  be¬ 
ginning  the  work  thus: — 

The  product  in  the 
dividend  will  evidently 
be  rather  less  than 
400  X  iV  i.e.  rather  less 
than  280;  and  the  divi¬ 
sor  will  evidently  be 
rather  less  than  10. 

Hence  we  expect  a  re¬ 
sult  nearlyequal  to  28. 

Now,  as  we  require  the 
result  to  two  places  of 
decs.,  we  must,  with  the 
two  integer  figures  ex¬ 
pected,  ha ve  four  figures 
in  the  quotient.  Also, 
as  the  complete  divisor 
would,  if  worked  out  in 
full,  have  8  decimal 
places  in  it,  all  the  quo¬ 
tient  figures  must  be 
obtained  by  the  cancel¬ 
ling  process.  So  we  must  retain  six  figures  in  the  divisor  and  not  less 
than  six  in  the  dividend. 

We  therefore  calculate  the  product  428*75  X  *6425  to  three  places  of 
decimals ,  and  (3*1416)'2  to  five  places. 

Note. — In  such  cases  one  extra  place  only  need  be  retained  in  the  work¬ 
ing,  as  any  small  error  thus  resulting  in  the  dividend  will  be  counter¬ 
balanced  by  a  corresponding  one  in  the  divisor. 


98^^)275472(27*91 

197393 

78079 

69087 


8992 

8882 

110 

98 

12 


Ans.  27*91. 


Example  xxii. — Find ,  to  four  places  of  decimals ,  the  sum  of  the 


unlimited  series 


_I_  4 _ L  JL - L  A. - L 

I  4.2  '  43  I  44  I 


25 


Here  each  successive  fraction 
is  4  of  the  preceding  one ;  so, 
having  written  the  first  as  a 
decimal,  we  find  the  value  of 
succeeding  ones  by  dividing 
again  and  again  by  4,  retain¬ 
ing  6  places,  and  continuing 
the  work  until  we  reach  a  stage 
when  no  significant  figure  occurs 
in  the  first  six  places.  We  then 
add  the  results  obtained. 


0625 

015612 

003903 

000975 

000243 

000060 

000015 

000003 

000000 


Ans.  *3333. 


PERCENTAGES. 
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LI.  PERCENTAGES. 


The  words  “per  cent”*  signify  “for  each  hundred”. 

For  instance,  7  per  cent  of  2000  is  7  for  each  hundred  in  2000, 
i.e.  7  X  20,  or  140.  But  L  of  2000  is  also  140. 

Hence,  7  per  cent  is  the  same  as  — — . 

100 

And  so  7  per  cent  of  50  =  -d—  of  50  =  34. 

100  2 

A  percentage  of  a  number,  or  quantity,,  is  a  number  of 

hundredths  of  it. 


The  number  of  hundredths  is  called  the  rate  per  cent. 

Now  any  fraction  can  be  expressed  with  denr  100;  for  if  its 
denr  is  not  a  factor  of  100,  we  can  put  it  in  the  form  of  a  com¬ 
plex  fraction  having  denr  1,  and  then  multiply  both  numr  and 
denr  of  this  complex  fraction  by  100. 


m  •  ,  a  §  §  X  100  66§ 

For  instance,  §  =  -  =  Txloo  =  lo5  =  66*  hundredth «• 

Hence  any  ratio  can  be  expressed  as  a  percentage. 

For  instance,  the  ratio  of  3s.  6d.  to  £1  is  expressed  by  the  fraction  — , 

.31  31  x  5  171 

lna  20  =  20  x  5  =  Too  =  17*  per  °ent;  3*-  6d'  is  174  P«r  cent  of  £1- 


Example  i. — Find  the  percentage  equivalent  to  the  fraction  \\  • 

[Here  we  express  \\  with  den*  100,  and  then  the  numerator  is  the 
reqd  number.] 

, ,  _  U  ii  X  100  45$ 

2  4  i  1  X  100  100  456  Per  cenfc‘  Ans- 


Example  ii. — Find,  in  lowest  terms ,  the  fraction  equivalent  to  2l|- 
per  cent. 


2U 


175 


2l|  per  cent  =  “  =  ^  =  ^  Am. 


Example  iii.— Find  3-75  per  cent  of  3920. 

3-75  per  cent  of  3920  =  of  3920  =  -375  X  392 

100 

=  147  Am. 


(838) 


*  Latin,  centum ,  a  hundred. 
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PERCENTAGES. 


Example  iv.— Find  3  per  cent  of  £235,  85.  id. 

3  per  cent  of  £235,  8s.  id.  =  ^  of  £235,  8s.  id. 


_ £706,  5s.  0 d. 

100 

=  £7,  Is.  3d.  Ans. 


7,06  .  5 
20 
1,25 
12 


d. 

0 


3,00 


Example  v. — How  much  per  cent  is  £3,  10$.  of  £140  ? 

1st  Method. 

[Here  we  reduce  £3,  10s.  to  the  fraction  of  £140,  and  then  express  this 
fraction  with  denr  100,  when  the  numerator  is  the  reqd  percentage.] 

3w  l  X  100 

i  x  ioo  =  Too  =  %  Per  cent  Ans • 


£3,  10s. 
£140  : 


_2_ 

140' 


40 


2nd  Method. 

[Or  we  may  regard  the  question  as  one  in  Proportion,  namely — to  find  a 
number  which  bears  to  100  the  ratio  of  £ 3,  10s.  to  £140.] 


oJL 

i e  *ke  reqd  no.  _  °2 


100 


140 


,\  the  reqd  no.  =  _1  x  100  =  2+  Ans. 

140  -2 - 


Example  vi.— 5%  per  cent  of  a  certain  number  is  41^ ;  find  the 
number. 

ll,i.e.  21,  of  the  req*  no.  =  41± 

the  reqd  no.  =  41^  -7-  —  =  750  Ans. 

^  4  200  - 

To  find,  mentally ,  5  per  cent  of  any  sum  of  money,  neglecting 

fractions  of  a  penny. 

As  5  per  cent  =  y^y  =  -y^y,  and  1$.  is  -yy  of  £1,  we  have  but 
to  take  is.  for  each  £1  in  the  sum,  then  6d.  for  any  10$. 
that  remains,  and  Id.  for  each  complete  20 d.  still  remaining. 

For  instance,  5  per  cent  of  £157,  14s.  3 d.  =  157s.  +  6cL  +  2 d. 

=  £7,  17s.  8 d. 

Hence,  to  find  2J  per  cent  of  any  sum,  first  find  5  per  cent  of  it,  and 
then  halve  the  result. 

Note.—"  Trade  Discount”  (see  page  104)  is  often  calculated  as  a  per - 
centage  in  this  way. 


PERCENTAGES. 
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To  increase,  or  decrease,  a  given  quantity  by  a  given  percentage. 

This  may,  of  course,  be  done  by  first  finding  the  percentage 

and  then  adding  it  to,  or  subtracting  it  from,  the  given  quantity 

For  instance,  to  decrease  £191,  9s.  2d.  by  ^  per  cent. 


j|j  of  £191,  9s.  2d.  =  JL  Of  £191,  9s.  2d. 

=  £7,  13s.  2d. 

and  £191,  9 s.  2d.  -  £7,  13s.  2d.  =  £183,  16s. 


8. 

5)191  .  9  . 
5 )  38  .  5  . 
7  .  13  . 


d. 

_2 

10 

2 


It  is,  however,  often  much  more  convenient  to  combine  the 
two  operations. 

For  instance,  to  increase  (say)  £8  by  (say)  3  per  cent,  we  must  to  £8 
add  of  £8. 


New  £8  +  ±  of  £8  =  (l  +  A)  of  £8  =  £8  x  i°°  +  «  Hence 

(I.)  To  increase  by  a  given  percentage — 

Multiply  by  the  factor  — 0+Qmfe  . 


Again,  to  decrease  (say)  £13  by  (say)  7 

take  of  £13. 

100 


per  cent,  we  must  from  £13 


Now  £13  -  -7_  of  £13  =  (1  -  -*>)  of  £13  =  £13  x  Hence 

(II.)  To  decrease  by  a  given  percentage — 

Multiply  by  the  factor  100  ~  raie . 


Example  vii. — The  population  of  a  town  decreased  4  •  3  per  cent 
during  a  certain  period.  At  the  end  of  the  period  the  popu¬ 
lation  was  73520;  what  was  it  at  the  beginning? 

The  reqd  pop.  when  decreased  by  4-3  percent  =  73520 
i.e.,  the  reqd  pop.  X  — °^4--  =  73520 

or,  the  reqd  pop.  X  =  73520 

r  r  100 

/.  the  reqd  pop.  =  73520  -f-  ^  =  76823  Ans. 


Cent  per  cent,  or  100  per  cent,  of  any  number,  or  quantity, 

is  the  whole ,  since  100  per  cent  is  or  1. 

Hence,  for  example,  if  from  any  number,  or  quantity,  37  per  cent  be 
taken  away,  100  -  37,  or  63,  per  cent  of  it  is  left. 
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PERCENTAGES. 


Example  viii. — In  an  examination  45  per  cent  of  the  total  number 
of  candidates  were  under  15  years  of  age ;  of  these ,  65  per  cent 
were  boys ,  and  441  were  girls.  Find  the  total  number  of 
candidates. 

45 

—  of  the  total  no.  were  under  15, 

1(X)  * 

and  of  —  of  the  total  no.  were  boys  under  15, 

100  100  * 

•  of  of  the  total  no.  were  girls  under  15, 

100  100  * 

i.e.  —  of  of  the  total  no.  =  441, 

100  100 

the  total  no.  =  441  =  2800  Ant. 


Example  ix. — What  change  per  cent  is  made  in  the  area  of  a 
rectangle  by  decreasing  its  length ,  and  increasing  its  breadth , 
each  5  per  cent  ? 

The  original  area  =  original  length  X  original  breadth. 

The  new  area  =  —  of  original  length  X  of  original  breadth 
100  6  6  100 

9975  ,  .  .  , 

=  —  of  original  area. 

10000  6 
25 

the  area  is  decreased  by  -  of  its  original  size 
10000 

•  25 

=  -  of  its  original  size  =  •  25  per  cent  Ans. 


Example  x. — One  year  the  revenue  of  a  country  was  £3480560; 
the  next  year  it  was  £3513200.  Find,  correct  to  two  places 
of  decimals ,  the  increase  per  cent. 

The  increase  on  £3480560  =  £3513200  —  £3480560  =  £32640. 

[We  have  now,  as  in  Ex.  i.,  to  reduce  £32640  to  the  fraction  of 
£3480560,  and  express  this  fraction  with  denr  100 ;  then  its  numr  gives 
the  reqd  number. 

Now  .  £32640_  _  3264  an(j  ^is  fraction,  when  multiplied  by  100, 
£3480560  348056 

gives  the  percentage  numr.  As,  however,  we  require  but  2  places  of 
decimals,  instead  of  appending  two  ciphers  to  3264,  we  drop  two  figures 
from  348056,  and  then  use  contracted  division.] 

£32640  __  3264  _  *94  34^t|  )  3264  (  *94  nearly. 

Jf>3480560  348056  100  3  1  32 

=  *94  per  cent  Am. 


132 


PROFIT  AND  LOSS. 
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LII.  PROFIT  AND  LOSS. 

If  anything  is  sold  for  more  than  it  cost  it  is  said  to  be  sold 
at  a  profit ;  if  for  less,  at  a  loss.  Profit,  or  loss,  is  often  expressed 
as  a  percentage  of  the  cost  price. 

Money  employed  in  any  business  or  other  undertaking  (by 
means  of  which  the  profit,  if  any,  is  gained)  is  called  capital. 

Example  i. — Find  the  gain  'per  cent  of  the  cost  price  when  an 
article  which  cost  12s.  is  sold  for  12s.  9 d. 

Here  the  actual  profit  is  9 d.t  and  the  capital  employed  is  12s.  We 
have,  therefore,  to  express  9 d.  as  a  percentage  of  12s. 


Now 


9  d. 
12  s. 


yj  X  100 
100 


6i  i 

- =  6-t  per  cent  Arts. 

100  -2-1 - 


Example  ii. — Find  the  loss  per  cent  of  the  cost  price  when  articles 
which  cost  £10  per  dozen  are  sold  at  16s.  6rf.  each. 

Here  the  cost  price  of  one  article  is  ££  =  16s.  8 d.  Hence  on  16s.  8 d. 
capital  employed  the  actual  loss  is  2 d. 


Now 


2d.  2 

16s.  8d.  ~  200 


JL  =  l  per  cent  A  ns. 
100  1 


Example  iii. — If  an  article  which  costs  5s.  is  sold  at  a  loss  of  7y 
per  cent ,  what  does  it  sell  for  ? 

[Here  we  must  decrease  the  cost  by  7J  per  cent.] 

».  100  —  7i*  «.  92i 

the  article  sells  for  5  X  — ■■■  ■■■—■■  =  5  X  —  =  4s.  7 id.  Am. 

100  100  - 2 - 


Example  iv. — Find  the  cost  pice  of  an  article  which  soldy  at  a 
profit  of  8  per  cent ,  for  £9. 

[Here  the  cost  price  increased  by  8  per  cent  =  the  selling  price.] 

i.e.  the  cost  price  X  =  £9 

100 

1  OR 

or,  the  cost  price  X -  =  £9 

100 

1  OR 

the  cost  price  =  £9  -j- - 

100 

=  £8,  6s.  8 d.  Am. 


See  (I.)  and  (II.)  on  page  187. 
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PERCENTAGES. 


Example  v. — Find  the  cost  price  of  an  article  which  sold  for  7s.  6d. 
at  a  loss  of  10  per  cent. 

[Here  the  cost  price  decreased  by  10  per  cent  =  the  selling  price.] 

i.e.  the  cost  price  X  —  ^  =  7-j- 

v  100  *  2 

the  cost  price  =  =  8s.  id.  Ans. 

1  100  - 


Example  vi. — Find  the  gain  per  cent  in  buying  eggs  at  10 d.  per 
dozen  and  selling  them  at  ten  for  a  shilling. 

One  egg  costs  ^d.,  and  sells  for  d . 
the  actual  gain  is  y  —  ^  =  j^)d.,  when  the  capital  employed  is  ^ d . 
[We  have,  therefore,  to  express  }}d.  as  a  percentage  of  $d.] 


Now  JLH  =  —  x  ~  =  —  = 

A  30  5  25  25  X  4 

6 


11  X  4  44  . .  ,  . 

=  =  44  per  cent  Ans. 


Example  vii. — If  by  selling  goods  for  £14,  65.  10  per  cent  of 
their  cost  is  gained ,  at  what  price  should  they  have  been  sold  so 
as  to  gain  20  per  cent? 

[Here  the  cost  price  increased  by  10  per  cent  =  the  selling  price.] 
i.e.  the  cost  price  X  =  £l4-^j> 


the  cost  price  =  £l4^j  X 

and  this  must  be  increased  by  20  per  cent. 

,\  the  reqd  selling  price  =  £14-^  X  —  X  ^  =  £15,  12s.  Ans. 


Example  viii. — If  by  selling  a  horse  for  19  guineas ,  5  per  cent  of 
its  cost  is  lost ,  what  would  have  been  gained  or  lost  per  cent  by 
selling  it  for  21  guineas? 


The  cost  decreased  by  5  per  cent  =  £19  X 


21 

20 


i.e.  the  cost  X 
the  cost 


95 

100 


=•“*! 


Now  in  selling  for  21  guineas  what  cost  £21,  the  actual  gain 
is  21  s.t  and  this  we  have  to  express  as  a  percentage  of  the  cost. 

21s.  1  &  K  .  .  , 

£21  =  20  =  100  =  5  per  cellt  galn  Am' 


Hence 


PROFIT  AND  LOSS. 
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Example  ix. — If  24  lbs.  of  tea  costing  Is.  9 d.  per  lb.  be  mixed 
with  30  lbs.  costing  2s.  id.  per  lb.,  at  what  price  per  lb.  must 
the  mixture  be  sold  so  as  to  gain  12 \  per  cent ? 

8.  S. 


The  cost  price  of  the  54  lbs.  of  mixture  is  1^  X  24  +  2-^  X  30  =  112$. 


1  lb. 


54 


3 

_  56 
27S‘ 


56  1 

Hence  the  reqd  selling  price  =  —  s.  increased  by  12-^  per  cent. 


56 

=  27*'X 


112- 


q  56  225  n  aj  a 

1  —  — s.  X -  =  2$.  id.  Ans. 

100  27  200  - 


Example  x. — If  a  merchant  buys  360  gallons  of  spirit  for  £540, 
and  makes  a  profit  of  12  per  cent  by  retailing  it  at  28s.  per 
gallon ,  how  much  water  does  he  add  to  it? 

The  cost  of  1  gal.  of  mixture  increased  by  12  per  cent  =  28$. 

112 

i.e.  the  cost  of  1  gal.  of  mixture  X  —  =  28$. 

S  100 

8.  .  100 

the  cost  of  1  gal.  of  mixture  =  28  X  =  25$. 

But  the  cost  of  1  gal.  of  pure  spirit  =  ^  __  gQ5 

360 

Hence  |-j)  ’  or  of  each  gal.  of  mixture  is  pure  spirit,  and  con¬ 
sequently,  is  water;  i.e.  the  ratio  of  spirit  to  water  =  5:1. 

,  to  360  gals,  of  spirit  he  adds  of  360  gals,  of  water  =  72  gals.  Ans. 


Example  xi. — A  makes  an  article  and  sells  it  to  B  at  a  profit  of 
20  per  cent  of  what  it  cost  him  to  make  it.  B  sells  it  to  0  at  a 
loss  of  12  per  cent  of  what  B  gave  for  it.  C  sells  it  for 
£63,  16s.,  making  a  profit  of  16  per  cent  on  what  it  cost  him. 
What  did  it  cost  A  to  make? 

The  cost  to  C  increased  by  16  per  cent  =  £63y ; 

i.e.  the  cost  to  C  X  =  £634,  the  cost  to  C  =  £634  X  • 

The  cost  to  B  decreased  by  12  p.  c.  =  what  he  sold  it  to  C  for; 


i.e.  cost  to  B  X  y^  —  £63  5  X  ^y^,  cost  to  B  —  £63 1  X  yy^  X  -gg-. 
The  cost  to  A  increased  by  20  p.  c.  =  what  he  sold  it  to  B  for ; 

120  /v?o4  w  100  w  100 


100  w  100 


/.  the  cost  to  A  =  £63  f-  x™X-X-  =  £52,  Is.  8  d.  Ans. 

D  116  88  120  . . ■■■■  ■■-  .. 
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COMMISSION,  ETC. 


LIII.  PERCENTAGES. 


Commission,  Brokerage,  &c. 


An  agent  is  a  person  who  is  employed  by  another  to  buy  or 
sell,  or  to  collect  rents,  &c.,  for  him.  The  agent  usually  receives 
for  his  trouble  a  percentage  of  the  price  of  the  goods  he  buys  or 
sells,  or  of  the  amount  of  rents,  &c.,  he  collects.  This  percentage 
is  called  his  commission.  Architects,  auctioneers,  &c.,  are  often 
paid  for  their  services  in  the  same  way.  Some  agents  are  called 
brokers ,  and  the  percentage  they  receive  is  called  brokerage. 

If  a  person  insures  his  goods  against  fire,  he  pays  annually  to 
the  insurance  company  a  certain  percentage  of  their  supposed  value; 
this  percentage  is  called  a  premium. 

These,  being  percentages,  are  all  calculated  in  exactly  the  same  way. 

o 

For  instance,  3  per  cent  commission  on  £750  is  —  of  £750 ; 

j  100 

and  h  per  cent  brokerage  on  £3000  is - of  £3000. 

200 

Hence  the  rule — Multiply  the  sum  (on  which  the  commission  is 
to  be  calculated)  by  the  rate  per  cent ,  and  divide  the  result  by  ioo. 


Note.  —In  this  connection  such  an  expression  as  “  2s.  6d.  per  cent  ”  is 
sometimes  used,  and  must  be  understood  to  mean  2s.  6d.  per  £100. 

Thus,  2s.  Qd.  per  cent  =  £|  per  £100  ==  £  per  cent. 


Example  i. — Find,  to  a  penny, 
the  commission  on  £853, 
165.  9 d.  at  3  per  cent. 

£  8.  d. 

853  .  16.9 

_ 3 

£25v61  .  10  .  3 
20 

«.12,30 

12 

d.  3V63 

A  ns.  £25,  12s.  3d. 


Example  ii. — Find ,  to  the  near¬ 
est  penny ,  the  brokerage  on 
£4566,  105.  at  25.  bd.per  cent. 

Brokerage  =  ~  of  £4566,  10s. 
800 

£  s.  d. 

8  j  45  6  6  .  10  .  0 

5/70  .  16  .  3 

_ 20 

s.  14,16 
12 

d.  lv95  Arts.  £5,  14s.  2d. 


Example  iii. — After  the  deduction  of  commission  at  3^  per  cent 
a  landlord's  net  rental  was  £2123;  find  his  agent's  commission. 
The  gross  rental  decreased  by  3^  per  cent  =  £2123; 

.  96  A*  100 

i.e.  gross  rent1  X  — i  =  £2123,  gross  rent1  =  £2123  X  — r  =  £2200. 

100  6  96| 

Hence  agent’s  commission  =  3^-  per  cent  of  £2200  =  £77  A  ns. 


*  See  (II.)  on  page  187. 


INTEREST. 
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LIV.  SIMPLE  INTEREST. 

Interest  is  the  payment  made  for  the  use  of  money. 

The  money,  for  the  use  of  which  the  interest  is  paid,  is  called 
the  Principal. 

The  interest  is  always  a  percentage  of  the  principal,  and  this 
percentage  is  generally  charged  for  each  year  the  principal  is  used. 

For  instance,  if  money  be  borrowed  at  5  “per  cent  per  annum”,  then 
for  each  £100  borrowed,  £5  is  due  yearly  as  interest. 

If  then,  £800  be  borrowed,  £40  is  due  yearly  as  interest  at  5  per  cent. 

The  percentage  number  is  called  the  Rate  per  cent. 

For  instance,  if  4  be  the  rate  per  cent  per  annum,  then  a  year’s  interest 
on  £100  is  £4 ;  on  £50  is  £2 ;  on  £700  is  £28 ;  and  so  on. 

Note.— The  words  “per  annum”  are  often  omitted,  but,  unless  the 
contrary  is  stated,  must  always  be  understood. 

The  symbol  %.  or  the  abbreviation  p.  c.,  is  used  for  “ per  cent". 

The  sum  of  the  principal  and  interest  is  called  the  Amount. 

For  instance,  at  4  per  cent,  £104  is  the  amount  of  £100  in  a  year. 

When  the  interest  is  paid  year  by  year  as  it  becomes  due,  or 
when,  if  unpaid,  no  interest  is  charged  on  overdue  interest ,  the  prin¬ 
cipal  is  said  to  be  lent  at  Simple  interest. 

Thus,  in  the  case  of  simple  interest,  the  principal  remains 
unchanged  year  by  year,  and  consequently  the  interest  for  2,  or  3, 
&c.  years  is  simply  double ,  or  treble ,  &c.  of  the  interest  for  one  year. 

If,  however,  interest  is  charged  on  overdue  interest  as  well  as 
on  the  principal,  the  principal  is  said  to  be  lent  at  compound 
interest.  (See  Chap.  LV.) 

As  interest  is  a  percentage ,  the  process  of  finding  the  interest  on 
any  sum  at  any  rate  for  one  year  exactly  corresponds  to  that  of 
finding  any  other  percentage — such  as  Commission,  for  instance, 
i.e.  the  principal  multiplied  by  the  rate  per  cent  and  divided  by  100 
gives  the  interest  for  one  year. 

And  the  simple  interest  for  2,  3,  &c.  years  is,  as  we  have  already 
seen,  merely  double ,  treble ,  &c.,  respectively,  of  the  interest  for  one 
year.  Similarly  the  interest  for  f,  &c.  of  a  year  is  half \ 
two-thirds ,  &c.,  respectively,  of  the  interest  for  one  year. 

Hence  the  following  rule : — 

To  find  the  Simple  Interest  on  a  given  sum  of  money  at  a 

given  rate  per  cent  for  a  given  time. 

Multiply  the  principal  by  the  rate  per  cent ,  and  by  the  number 
(whole,  or  fractional)  of  years ,  and  divide  the  result  by  ioo. 
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The  examples  which  follow  illustrate  various  ways  of  perform¬ 
ing  the  multiplication  and  division  involved  in  the  application  of 
the  foregoing  Rule. 

Note. — Before  proceeding  to  apply  the  “rule”  it  should  be  noticed  that, 
when  once  the  definitions  are  known,  the  interest  in  any  given  case  may 
be  found  independently  by  the  “  Unitary”  method. 


For  instance,  to  find  the  simple  interest  on  £650,  at  3  per  cent  per  annum, 
for  2  years. 

&  £ 

On  100  the  interest  is  3  for  a  year. 

3 

.  ioo  . 

3 


1 

650 


100 


X  650 


Hence  the  interest  for  2  years  is  x  2  ;  i.e.  X  3  x  2  ... 

100  100  ' 


It  would  be  well  for  the  beginner  to  work  a  few  exercises  at  full  length 
thus,  before  using  the  rule  enabling  him  to  write  down  the  required 
interest  at  once  in  the  form  (i). 


Example  i. — Find  the  simple  interest  on  <£1757,  18s.  id.  foi ' 
2  years  at  3  per  cent  per  annum. 


The  reqd  iut.  =  tf1.757,  X  3  X  2 

H  100 

=  £105,  9s.  6d.  A  ns. 


[In  such  a  case  as  this-  the  work  is  easily 
performed  by  compound  multn  and  divn.] 


£  8.  d. 

1757  .  18  .  4 
_ 6 

£  105,47  .  10  .  0 
20 
s.  9,5  0 

•  _L1 

d.  6,00 


Example  ii. — Find  the  simple  interest ,  foi'  2^  years  at  3^  per 
cent ,  on  £370. 


The  reqd  int. 


£370  X  3f  X  2^ 

ioo 


[Here  it  is  convenient 
to  perform  the  multn 
and  divn  in  vulgar  frac¬ 
tions.’] 


1 

=  £37q  x^x|x 

4  2 


1 

m 

2«( 


j.555 

16 


=  i.'34 


1 1 
16 


=  .£34,  13s.  9 d.  Am. 
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When  the  interest  is  required  for  a  number  of  months  they 
must  be  considered  as  twelfths  of  a  year. 

Example  iii. — Find  the  amount  of  £514  in  7  months  at  2^-  per 
cent  per  annum . 

£514  X  2^  X  y<z 


The  int.  = 


100 


257  * 

=  £\\\  x  | 

i 


i 


VW 

20 


H799 
£  240 


=  1799d 


=  £7,  9s.  11  d. 


12)1799 
2V0  )  14v9  +  11  d. 
£7  +  95. 


Hence  the  reqd  amount  =  £514  +  £7,  95.  llo?.  =  £521,  95.  11c?.  A  ns. 


When  the  interest  is  required  for  a  number  of  days  they  must 
be  considered  as  365ths  of  a  year.* 

If  the  day  of  the  month  of  the  beginning,  and  that  of  the  end, 
of  the  period  be  given,  it  must  be  remembered  that,  in  adding  the 
days  in  the  calendar  months  and  parts  of  months  involved,  the 
first  of  the  days  mentioned  must  not  be  included. 

For  instance,  from  June  3  to  June  4  is  but  one  day. 

Hence,  from  April  6  to  July  13  =  24  +  31  +  30  +  13  =  98,  days. 

Note—  It  is  well  to  remember  that  73  is  a  factor  of  365,  and  hence  that 
the  fractions  f,  fff  reduce  to  b  h  b  i  of  a  year  respectively. 


Example  iv. — Find  the  amount  of  £207,  Is.  8 d.  in  219  days  at 
5  per  cent. 


1  3 

Int,  =  (£207,  L  M>  X  JL  x  M 

* 


=  (£207,  Is.  8 d.)  X 


100 


£  s.  d. 

207  .  1  .  8 
_ 3 

£6,21  .5.0 
20 
s.  4,25 
12 
d.  3,00 


=  £6,  4s.  Zd.  , 

Hence,  reqd  amt.  =  £207,  Is.  8 d.  +  £6,  4s.  Zd.  =  £213,  5s.  lltf.  Am. 


*  Even  if  the  year  be  a  leap  year,  and  the  extra  day  be  counted  in  the  num*,  it  is  cus¬ 
tomary  to  retain  365  in  the  denr. 
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Bankers,  &c.,  have  no  dealings  in  any  coin  less  than  a  penny; 
hence,  in  calculating  interest,  fractions  of  a  penny  in  a  result  are 
either  neglected  altogether,  or  the  result  is  given  to  the  nearest 
penny. 

Note. — Interest  at  5  per  cent,  or  2£  per  cent,  for  one  year  may  be  found 
mentally  in  the  same  way  as  was  shown  for  these  percentages  on  p.  186. 

(Notice,  however,  that  a  result  so  obtained,  if  multiplied  by  2,  3,  &c., 
cannot  be  relied  upon  to  a  penny  as  the  interest  for  2,  3,  &c.  years.) 

As  int.  for  a  year  at  5  p.  c.  is  found  by  taking  Is.  for  each  £1  of  princi¬ 
pal,  and  as  a  month  is  TV  of  a  year,  it  follows  that  to  find  mentally 

Int.  at  5  p.  c.  for  one  month: — Take  Id.  for  each  £1  of  principal. 

For  instance,  the  int.  on  £413,  15s.  9 d.  for  one  month  at  5  per  cent  is 
413d.  =  £1,  14s.  7d. ;  or,  to  the  nearest  penny,  £1,  14s.  8 d. 

Example  v. — Find,  neglecting  fractions  of  a  penny,  the  interest  on 
£521  from  Aug.  17  to  Dec.  31  at  2  per  cent. 

From  Aug.  17  to  Dec.  31  =  14  +  30  -f* *  31  +  30  -|-  31  =  136  days. 

Hence  reqd  int.  =  £521  X  X 

1UO  ODD 

_  ^521  X  2  X  136  X  2* 

100  X  365  X  2 
__  £283424 

*  73000 
=  £3-882 

=  £3,  17s.  Id.  A  ns. 

[*  Here,  instead  of  cancelling,  we  multiply 
both  numr  and  denr  by  2,  thus  obtaining  the 
divisor  73000  instead  of  a  less  convenient 
one.  We  then  perform  the  division  in  deci¬ 
mals  as  far  as  3  places.] 


521 

544 

2084 

2084 

2605  £ 

73)283-424(3-882 
219 
644 
584 
602 
584 
184 


Example  vi. — Find,  within  a  penny,  the  interest  on  £1874,  17s.  2 d. 
from  Jan.  23  to  June  30,  1896,  at  4^%. 


8  +  29  +  31  +  30  +  31  +  30  =  159,  days. 

.-.req- int  =  £1874-86  xfxgxjL 

_  £1874-86  X  1-431 
73 


=  £36,  15s.  Am. 


1874-86 
_ 13  41 

1874-86 
749  94 
56  24 
1  87  £ 

7^)2682-92(36-752 

492 


[Here  we  have  applied  Contracted  methods 
in  decimals  (see  Chap.  L.),  and  abridged  divi¬ 
sion  (see  page  15).] 


549 

382 

17 
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N.B.  The  division  by  73000,  generally  involved  in  calculating  interest 
for  a  number  of  days,  may  be  avoided  altogether  by  using  what  is  called 
the  “  Third ,  tenth  and  tenth ”  rule,  follows: — 

(i)  For  the  numr  of  the  interest-fraction  multiply  the  decimalized  prin¬ 

cipal  by  the  rate  p.  c.  and  double  the  number  of  days  (thus  making 
the  denr  73000).  b 

(ii)  To  the  numr  thus  obtained  add  £  of  itself;  TV  of  this  third,  and 
again  ^  of  this  latter. 

(iii)  Divide  the  sum  by  100,000,  i.e.  move  the  dec.  point  5  places  to  the  left. 

The  result,  decreased  by  a  farthing  for  each  £10  in  it,  is  the  reqd  interest. 

For  instance,  to  find  the  interest  on  £817,  13s.  for  67  days  at  2J  per  cent. 


The  int.  =  f  817'6  X  2^  x  67  X  2 
100  x  365  X  2 


=  ,,273896. 

73000 
=  £3,  15  s. 


(i) 


3  273896-  \ 

10  91298*  I 

10  9129-  ( 

913.  ) 
£3*752#  .. 


(ii) * 

(iii) 


[*  ^  *s  unnecessary  to  retain  any  decimals  during  this  part  of  the  work.] 
The  reason  of  the  rule  is  due  to  the  fact  that 


73000  +  £  of  73000  +  of  £  of  73000  +  of  T\  of  £  of  73000 
=  73000  X  (1  +  i  =  73000  x  UK 

=  100010,  which  is  very  nearly  100000. 

Now  if  we,  in  this  way,  mult,  both  numr  and  denr  of  the  interest-frac¬ 
tion  by  we  do  not  alter  its  value,  while  we  change  the  denr  from  73000 
to  100010.  Then,  if  we  divide  this  new  numr  by  100000  instead  of  by 
100010,  our  divisor  being  too  small  by  about  of  itself,  our  quotient 

will  be  too  great  by  about  xirlnni  of  itself,  i.e.  by  about  \d.  in  each  £10. 


We  have  seen,  in  a  variety  of  examples,  how  when  principal, 
rate,  and  time  are  given,  the  interest  (or  amount)  can  be  found. 
We  shall  now  consider  the  three  converse  cases. 

Case  I. — To  find  the  Rate  when  principal,  time,  and  interest 
(or  amount)  are  given. 

Example  vii. — At  what  rate  per  cent  would  £47,  5s.  be  the  simple 
interest  of  £350  for  3  years ? 

[We  first  find  the  interest  at  one  per  cent.] 

Int.  at  1  per  cent  =  X  1  X  3  __  ^21 
100  “  2  * 

[Now  as  the  rate  is  a  factor  of  the  interest,  it  is  evident  that  the  interest 
at  2,  3,  &c.  per  cent  is  double ,  treble ,  &c.  the  int.  at  one  per  cent.  We 
therefore  obtain  the  reqd  rate  by  dividing  the  given  interest  by  the  inter - 
est  at  one  per  cent.] 

££jl_ 

Hence  reqd  rate  per  cent  =  — ^  X  =  4^  An* 
r  ^ 21  4  21  4  2  Ans- 

T 
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Example  viii. — At  what  rate  per  cent  would  £520  amount  to 
£551,  4s.  in  2  years  at  simple  interest ? 

[By  subtracting  the  given  principal  from  the  given  amount  we  obtain 
the  interest  at  the  reqd  rate,  and  thus  reduce  this  question  to  the  form  of 
the  preceding  one.] 

The  int.  at  reqd  rate  =  £551-|-  —  £520  =  £31^  • 

-d  ,  .  .  .  4  ,  £520  X  1  X  2  ,52 

But  int.  at  1  per  cent  = - — — -  =  £ — 

lOU  o 

„  ,  ^31+  156 

Hence  reqd  rate  = - -  = - =  3  Ans. 

^  ,52  52  - 

*  5 

Note. — The  beginner  must  be  careful  not  to  mistake  the  amount  for  the 
principal  when  he  finds  the  interest  at  1  per  cent. 


Case  II. — To  find  the  Time  when  principal,  rate,  and  interest 
(or  amount)  are  given. 

The  method  of  procedure  in  this  case  is  exactly  similar  to  that 
of  Case  I. 


Example  ix. — In  what  time  would  the  simple  interest  on  £92,  10s. 
^  £12,  19s.  at  4  per  cent ? 

The  int.  for  reqd  no.  of  years  =  £12-|-^* 


But  int.  for  one  year  = 
Hence  the  reqd  no.  of  years  = 


£92^  X  4  X  1  _  j,S7 
100  —  10  ‘ 

£]fM—  259  —1—  1 

37  ~  37  X  2  ~  2  ~  32  A,ls- 

£id 


Example  x. — In  what  time  would  £650  amount  to  £661,  7s.  6d. 
at  3  per  cent? 

The  int.  for  the  reqd  time  =  £661^-  —  £650  =  £ll|; 


A  ,  .  ,  -  £650  X  3  X  1 

And  mt.  for  one  year  =  - — — - = 

1UU 


Hence  reqd  no.  of  years  = 


■£nf 


_?1  A  = 

39  ”  8  A  39 


,39 

7_' 

12  * 

Ans.  7  months. 
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Note.  All  the  preceding  examples  might  have  been  regarded  as  ques¬ 
tions  in  Double  Rule  of  Three,  and  have  been  treated  by  the  “ratio” 
method  of  page  136. 

For  instance,  Find  the  simple  interest  on  £370  for  2£  yrs.  at  3f  per  cent 
per  annum. 

This  is  equivalent  to  the  following  question : — 

“If  be  the  interest  on  £100  for  1  year ,  what  is  the  interest  on  £370 
for  years?” 

Hence  reqd  int.  =  £3f  x  x  ^  =  £34,  13s.  9d. 

Again,  At  what  rate  per  cent  per  annum  would  £47,  5s.  be  the  simple 
interest  on  £350  for  3  year  si 

This  is  equivalent  to  the  following  question : — 

If  £47 be  the  interest  on  £350  for  3  years,  what  is  the  interest  on 
£100  for  1  year /” 

Hence  reqd  rate  =  474  X  —  x  i  =  44. 

350  3  11 


Case  III. — To  find  the  Principal  when  rate,  time,  and  inter- 
est  (or  amount)  are  given. 

Example  xi. — On  what  principal  is  £\l  the  simple  interest  at 
3  per  cent  for  4  years? 

[We  first  find  the  interest  on  £100.] 

Int.  on  £100  at  3%  for  4  yrs.  =  £12. 

£  .  £ 

Hence,  as  12  is  the  interest  on  100 

i  .  12? 

12 

and  .  —  ^  17  =  .£'141,  13s.  4d.  Am. 

Note.— We  have  inserted  here  the  full  reasoning  of  the  “Unitary” 
method.  The  student  who  has  acquired  the  “ratio”  method  would  omit 
the  2nd  line  of  reasoning. 


Example  xii. — What  sum  would  amount  to  £466,  1  Is.  at  2-j  per¬ 
cent,  simple  interest,  in  3  years? 

[We  first  find  the  amount  of  £100.] 


Interest  on  £100  at  2±%  for  3  yrs.  =  £3  X  2|  =  £7-h. 

amount  of  £100 .  =  £107^-. 

*  £  £ 

Hence,  as  107-^-  is  the  amount  of  100 


*dd2  0 


100  X 


4™U 

107| 


=  £434  Am. 
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The  following  are  examples  of  rather  more  difficult  questions:— 
Example  xiii.— A  man  lent  £1600  at  a  certain  rate  per  cent,  and 
£850  at  \  per  cent  less.  His  annual  income  from  both  sources 
was  £118,  5s.  Find  the  rates. 

If  he  had  lent  both  sums  at  the  higher  rate  his  income  would 
have  been  £118^  +  the  extra  int.  at  ^  per  cent  on  £850 

=  £1181  +  £850  X  |  X  T£o  =  ^1184  +  £4i  =  ■£1222‘ 

<2 - 

But  income  at  one  per  cent  on  both  sums  =  £- 


_ £2 

100  “  2 ' 
49 


1  49  \ 

Hence  the  higher  of  the  reqd  rates  =  122¥  t-  =  5  I  J n3_ 


and  the  lower 


-4  r 


Example  xiv. — Divide  <£2400  into  two  ports  such  that  the  simple 
interest  on  one  part ,  at  3  per  cent  for  2-^  years ,  shall  be  equal 
to  that  on  the  other  at  per  cent  for  2  years. 

3  X  2~  4‘q’  X  2 

The  1st  part  X  - - -  =  the  2nd  part  X  — — —  • 

1  100  100 

.  the  1st  part  _  4~^  X  2  ^  9 
‘  *  the  2nd  part  _  3  x  2-g-  _  " 

[We  must,  therefore,  divide  £2400  into  parts  proportional  to  9  and  7.] 
Hence  the  reqd  parts  are  £2400  X  Y6  =  ^ 1/350  \  Ans 


-  >  jti  ns. 

and  £2400  X  =  £1050  )  - 


Example  xv. — A  man  opens  a  banking  account  on  Jan.  31,  1895, 
bu  depositing  £120;  on  Feb.  14  he  pays  in  £28;  on  Mar.  23 
he  draws  £41,  10s.,  and  on  May  7  he  draws  £32.  Find  the 
interest  at  2  per  cent  due  to  him  from  the  bank  on  June  30. 

There  is  due  to  him  int  from  , 

Jan.  31  to  Feb.  14  ( i.e .  for  14  days)  on  £120 .  336t  ) 


0) 


Jan.  31  to  r  eu.  i*  101  *■*  u«v>v  —  .  - n.  „  # 

Feb.  14  ...  Mar.  23 (i.e.  for  37  days)  ...  £}48.._ . 10952  f 

Mar.  23  . . .  May  7  (i.e.  for  45  days)  . . .  £106 -  5 .  95851 

May  7  ...  June  30  (i.e.  for  54  days)  ...  £74-5 .  8040  1 

3  31943  . . (11) 

[We  multiply  each  of  the  four  sums  by 
double  the  no.  of  days  for  which  int.  is  due 
on  it  (i). 

Add  these  products  (ii). 

Multiply  the  sum  by  the  rate  p.c.  (m). 

And  then  apply  the  “third,  tenth  and 
tenth  ”  rule  (iv).] 


•875^ 
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LV.  COMPOUND  INTEREST. 

When  the  interest  as  it  becomes  due  is  added  to  the  principal ,  the 

money  is  said  to  be  put  out  at  Compound  Interest. 

For  instance,  if  £200  be  put  out  at  compound  interest  at  5  per  cent  per 
annum  for  3  years,  at  the  end  of  the  1st  year  there  is  due 
the  interest  on  £200  at  5  p.  c.  for  a  year,  i.e.  £10. 

At  the  end  of  the  2nd  year  there  is  due 
the  interest  on  £210  at  5  p.  c.  for  a  year,  i.e.  £10,  10s. 

At  the  end  of  the  3rd  year  there  is  due 
the  interest  on  £220f  at  5  p.  c.  for  a  year,  i.e.  £11,  0s.  6 d. 

Thus  the  compound'  interest  for  the  3^  years  is  £31,  10s.  6 d. 
whereas  the  simple  interest  for  the  3  years  is  but  £10  x  3  =  £30. 

Hence  in  the  case  of  Compound  Interest,  the  interest  for  any 
one  year  (or  other  period)  is  the  interest  on  the  amount  at  the 
end  of  the  previous  year  (or  period). 

Thus  the  original  principal  +  a  year’s  interest  on  it 

=  the  2nd  principal,  i.e.  the  amount  at  the  end  of  one  year. 

The  2nd  principal  +  a  year’s  interest  on  it 

=  the  3rd  principal,  i.e.  the  amount  at  the  end  of  two  years.  And  so  on. 

And  the  difference  between  the  final  amount  and  the  original 
principal  is  the  compound  interest  for  the  whole  time. 

Note.  Unless  it  is  otherwise  expressly  stated,  the  interest  is  always 
understood  to  be  due  annually.  Also,  fractions  of  a  penny  in  final  results 
may  be  neglected,  unless  the  result  is  required  to  the  nearest  penny. 

Example  i. — Find  the  amount  at  compound  interest  of  £8 43,  15s. 
in  3  years  at  4  per  cent  per  annum. 


1st  year.  2nd  year.  3rd  year. 


£  s.  d. 

£  #. 

d. 

£ 

8. 

d. 

843  .  15  .  0 

877  .  10 

.  0 

912  . 

12 

.  0 

4 

4 

4 

33,75  .  0.0 

35,10  .  0 

.  0 

36,50  . 

8 

.  0 

20 

20 

20 

15,00 

2,00 

10,08 

12 

,96 

£  s.  d. 

£ 

*.  d. 

£  8. 

d. 

843  .15.0  1st  P. 

877 

.10.0 

2na  P. 

912  .  12 

.  0 

3rd  P. 

33  .  15  .  0  1st  I. 

35 

.  2.0 

2nd  I. 

36  .  10 

.  0 

3rd  I. 

877  .10.0  2nd  P. 

912 

.12.0 

3rd  P. 

949  .  2 

.  0 

4th  P. 

A  ns.  £949,  2s. 

Here  we  have  used  comp.  multn  and  divn  in  the  working  in  order  to 
show  how  one  ignorant  of  decimals  might  obtain  the  result. 

But,  as  we  shall  now  show,  there  is  great  gain  in  conciseness  when 
decimals  are  properly  used, 

(838) 


O 
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In  the  following  examples,  worked  in  decimals,  we  multiply  by 
the  rate  per  cent  and  divide  by  100  simultaneously ;  and  we  do  not 
write  down  the  multiplier. 


For  instance,  in  multiplying  123*64  by  3  and  dividing 
the  result  by  100,  instead  of  setting  down  the  multiplier  3  • 
and,  after  the  multiplication  is  done,  moving  the  decimal 
point  two  places  to  the  left ,  thus : — 

we  multiply  by  an  univritten  3,  setting  each  figure  of  the 
result  as  soon  as  it  is  obtained  two  places  to  the  right,  and 
mark  the  decimal  point  vertically  below  that  in  the  multi¬ 
plicand,  thus:- 


123-64 
_ 3 

3-7092 


123-64 

3-7092 


In  this  way  the  interest  for  any  year  is  obtained  in  a  position  suitable 
for  adding  it  to  the  principal. 

We  need  not  retain  more  than  5  places  of  decimals  in  the  working. 


Example  ii. — Find  the  amount  at  compound  interest  of  <£520  in 
4  years  at  3  per  cent. 


520  •  . 1st  Prin. 

15  •  60 . ...1st  yr.’s  Int. 

535  •  6 . 2nd  Prin. 

16- 068  . 2nd  yr.’s  Int. 

551-668  . 3rd  Prin. 

16  -  55004 . 3rd  yr/s  Int. 

568-21804 . 4th~Prin. 

17 - 046541,%. ..4th  yr/s  Int. 

585  •  26458 . 5th  Prin.  =  am*  in  4  yrs. 

_ 20 

5V29160 
_ 12 

349920  Arts.  <£585,  5s.  3d. 


Note. — The  final  multiplication  by  20  and  12  will  be  omitted  in  future, 
as  the  shillings  and  pence  are  easily  obtained  at  sight.  (See  p.  175.) 


Example  iii. — Find  the  compound  interest  for  3  years  at  4  per 


cent  on  £724,  65.  8d. 

Here,  as  we  require  but 
5  places  of  decs,  in  the 
working  at  each  stage,  we 
begin  to  multiply  at  the 
figure  in  thick  type ,  not 
forgetting  to  carry  from 
its  right-hand  neighbour. 
Having  obtained  the 
amount  for  3  years  we 
subtract  the  1st  principal, 
thus  obtaining  the  interest 
for  3  years.  (See  p.  201.) 


£ 

724-33333. ..1st  Prin. 

28-97333. ..1st  yr.’s  Int. 

7 53 -30666... 2nd  Prin. 

30- 13226. ..2nd  yr.’s  Int. 

783-43892. ..3rd  Prin. 

31  -  33755... 3rd  yr/s  Int. 

8 14- 7 7647... 4th  Prin.  =  am*  in  3  yrs. 
724-33333. ..1st  Prin. 

90-44314. . .Int.  for  3  yrs. 

Ans.  £90,  83.  10 d. 
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The  method  of  Aliquot  Parts  may  often  be  used  with  advantage, 
especially  when  the  rate  per  cent  is  a  fractional  number. 

For  instance,  for  the  rate  per  cent  5. 

5  1 

iQo  “  20’  instead  of  multiplying  the  principal  by  5  and  setting  the 

figures  two  places  to  the  right,  we  may  divide  the  principal  by  20  i.e. 
divide  by  2  and  set  all  the  figures  one  place  to  the  right.  * 

Again,  for  the  rate  per  cent  24. 

21  5  1  *  * 

As  Too  =  200  =  40’  We  divide  the  PrinciPal  hy  4  and  set  the  figure  one 
place  to  the  right. 

Also,  for  the  rate  per  cent  4§. 

As  -ii  —  4  _i _ _  4  I  2  +  1  411  n  7 

100  100  +  400  “  100  +  -  foo  +  200  +  400’  we  fi  mvZ' 

tiply  the  principal  by  4,  setting  the  figures  two  places  to  the  right  (i) ; 
then  divide  the  principal  by  2,  setting  the  figures  two  places  to  the  right  (ii); 
and  then  divide  the  latter  result  simply  by  2  (iii). 

(i),  (n),  and  (iii)  together  make  up  the  year’s  interest  at  4f  per  cent. 
And  so  on. 

Example  iv. — Find ,  to  the  nearest  penny,  the  amount  at  compound 
interest  of  £  1273,  135.  9 d.  in  2  years  at  2 1  per  cent. 

1273*65 
•025 
•0125 

...1st  Prin. 


( ,£1273,  13s. 
1 


6d.  = 
3  d.  =± 

1 

40 
1 

40 


A  ns.  ,£1338,  3s.  4 d. 


1273-6875  _ _ 

3 1  -842 18...  1st  yr.’s  Int. 


1305- 52968. ..2nd  Prin. 

32-63824.. . 2nd yr.’s  Int. 

1338*  1679!$... 3rd  Prin.  =  am*  in  2  yrs. 


Example  v. — Find  the  compound  interest  on  £261,  105.  for  2 
years  at  2^  per  cent. 


As  2i=_L.+^+ _ 

100  100  ~  200  ~  400’ 
we  first  multiply  by  an 
unwritten  2  and  set  the 
figures  two  places  to  the 
right  (i),  then  divide  the 
principal  by  200  (ii),  and 
then  divide  the  last  re- 
suit  by  2  (iii).  (i),  (ii), 
and  (iii)  together  make 
up  the  1st  year’s  iri- 
terest. 


1 


1 

200 

1 

2 

261-5  . 

5-230  ...(i)  'i 

1-3075  ...(ii) 
-65  3  7  5... (iii)  j 

...1st  yr.’s  Int. 

1 

200 

268-69125  . 

5-37382'| 

1 

2 

1-343451 . 

•67172J 

276-08024  . 

261-5  . 

14-58024  . 

Ans.  £14,  11s.  Id. 

See  page  174. 
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The  next  example  illustrates  the  case  in  which  the  interest,  due 
yearly,  is  required  for  a  part  of  a  year. 

Example  vi. — Find  the  amount  at  compound  interest  of  £1025 


m  2^-  years  at  3  %. 

Having  obtained  the  3rd  Prin¬ 
cipal  as  before,  we  now  require  the 
interest  on  it  at  3  per  cent  per 
ann.  for  half  a  year. 

Now  3  p.  c.  per  year  =  p.  c. 
per  half  year. 

We  (i)  divide  the  3rd  prin. 
by  100 ;  and  then  (ii)  divide  this 
result  by  2. 

(i)  and  (ii)  together  make  the 
half-year’s  int. 


£ 

1025-  . 

30.75 . 

.1st  Prin. 

.1st  yr.’s  Int. 

1055-75  . 

31-6725  . 

.2nd  Prin. 

.2nd  yr/s  Int. 

1087*4225  . 

10-87422 \ 
5-43711  \  •• 

.3rd  Prin. 

T  yr.’s  Int. 

1103.73383 . 

.reqd  am4. 

A  ns. 

.£1103,  14s.  8 d. 

The  next  two  examples  illustrate  cases  in  which  the  interest  is 
added  to  the  principal  at  intervals  of  less  than  a  year. 

Example  vii. — Find  to  the  nearest  penny  the  amount ,  at  compound 
interest  payable  half-yearly ,  of  £433,  135.  id.  in  l|  years  at 
5  per  cent. 


As  5  per  cent  means  5  per  cent  per 
year ,  i.e.  per  cent  per  half-  year, 

and  as  1^  years  =  3  half-years,  we 
must  calculate  interest  for  three 
periods  at  per  cent  per  period. 

A ns.  £467,  Os.  3d. 


1 

40 


1 

40 


1 

40 


£ 

433-66666... 

...1st  P. 

10-84166... 

...1st  I. 

444.50832... 

...2nd  P. 

11.11270... 

...2nd  I. 

455-62102... 

11-39052... 

467-01154... 

Example  viii. — Find  the  compound  interest  on  £825  for  a  year 
at  /  payable  quarterly.  & 


9i 

24  %  per  ann.  =  or  § ,  per  cent  per 
quarter,  4 

and  1  year  =  4  quarters, 
so  we  calculate  interest  for  4  periods 
at  §  per  cent  per  period. 


Now  §  -f-  100 


4  +  1  =  4.  J_ 

800  200  +  800’ 


so  we  first  divide  the  princ.  by  200  (i), 
and  then  this  result  by  4  (ii). 

(i)  and  (ii)  together  make  up  the  quar¬ 
ter’s  int. 


A  ns.  £20,  16s.  id. 


825- . 1st  P. 


4-125  ) 

1-03125  ( 

...1st  I. 

830-15625.... 
4-15078  ) 
1-03769  ( 

. .  2ncTT\ 

...2nd  I. 

835-34472.... 
4-17672  > 
1-04418  t  ' 

..3rd  P. 

..3rd  I. 

840-56562.... 
4-20282  ) 
1-05070  (  ' 

..4th  PT 
..4th  I. 

845-81914.... 

825* 

..1st  P. 

20-819  . .Int.  reqd. 
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Example  ix. — Find  the  difference  between  the  simple  and  compound 
interest  on  <£231,  125.  6d.  for  3  years  at  4  per  cent. 

£ 

231-625  ....IstP. 

9-26500.. ..1st  L 

240-89  ....2nd  P. 

9-635 6  ....2nd  I 
250-5256  ....3rd  P. 

10-02102... .3rd  I. 

260-54662.. ..am*  in  3  yrs. 

231-625  ....1st  P. 

2 8 -9 2 162.... comp.  int.  for  3  yrs. 

27-795  =  1st  int.  X  3  =  simp.  int.  for  3  yrs. 
Ans^j£l^2s^6d^  1-1266  =  reqd  diff. 


In  the  preceding  examples  we  have  seen  how  the  compound 
interest,  or  amount,  may  easily  be  obtained  for  a  small  number  of 
years  (or  periods).  If,  however,  the  number  of  years  (or  periods) 
exceeds  seven ,  a  different  method  of  treatment  is  preferable. 


Compound  interest  for  a  large  number  of  periods. 


£ 

As  100,  at  (say)  4%  amounts  in 

/.  1,  . 

any  prin.  (say)  630,  . 


a  year  to  104 
104 

* . 100 

.  630  x  1 


£ 

=  1-04 


04 


Thus  at  4  per  cent 

the  2nd  Prin.  =  1st  Prin.  x  1  -  04 

...  3rd  Prin.  =  2nd  Prin.  x  1-04  =  1st  Prin.  X  1-04  X  1-04 
...  4th  Prin.  =  3rd  Prin.  X  1-04  =  1st  Prin.  x  1-04  X  1-04  X  1-04 
and  so  on. 


But  the  3rd,  4th,  &c.,  Prins.  are  the  amounts  in  2,  3,  &c.,  years 
respectively. 

at  4  per  cent,  amount  in  1  year  ==  1st  Prin.  X  1-04 

.  2  years  =  1st  Prin.  X  (1-04)2 

.  3  =  1st  Prin.  X  (1-04)3, 

. 10  =  1st  Prin.  X  (1-04)10.  And  so  on. 

Similarly,  at  3%,  amount  in  2  years  =  1st  Prin.  X  (1-03)2, 

.  7  .  =  1st  Prin.  X  (1-03)7.  And  so  on. 

Hence,  if  (i)  we  decimalize  the  fraction  -QQ^rate  ;  (ii)  raise  this 

decimal  to  the  power  whose  index  is  the  given  number  of  years  (or 
periods);  and  (iii)  multiply  the  principal  by  this  power ;  we  obtain 
an  expression  for  the  final  amount. 

For  instance,  the  amount  of  £253  in  8  years  at  2£%  is  £253  X  (1-025)8. 
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Example  x. — Find  the  amount  of  £ 2500  in  10  years  at  3%. 


*  Here,  in  order  to  save  space, 
we  have  omitted  the  work  of 
calculating  (1-03)10.  For  this 
part  of  the  work  compare  Exs. 
xv,  xvi  on  page  180.  We  must 
calculate  (1-03)10  to  7  places  of 
decimals  here  in  order  to  have 
3  places  of  decs,  in  the  product 
‘2500  X  (1  •  03)10. 

Note. — The  amount  of  labour 
in  calculating  Comp.  Int.  for  a 


Beqd  am*  =  .£2500  X  (1-03)10 

=  ,£‘2500  X  1-3439164* 

=  £1000Q  X  1-3439164 


=  £ 


,13439-164 


=  £3359-791 
=  £3359,  1 5a.  10 d.  Ans. 
large  no.  of  periods  "may  be  greatly  reduced  by  the  use  of  Logarithms. 


The  preceding  examples  are  all  varieties  of  the  same  general 
question — to  find  the  compound  interest  (or  amount)  when  prin¬ 
cipal,  rate,  and  time  are  known. 

There  remain  the  three  converse  cases  to  be  considered. 

Case  I. — To  find  the  Bate  when  principal,  compound  interest 
(or  amount),  and  time  are  given. 

This  case  is  considered  in  the  chapter  on  Square  Root. 

Case  II.— To  find  the  Time  when  principal,  rate,  and  interest 
(or  amount)  are  given. 

Example  xi. — In  what  time  woidd  £600  amount  to  £694,  11s.  6c?. 
at  5  per  cent  compound  interest  ? 

Here  the  given  am*  is  £  6  9  4  •  5  7  5. 

[The  reqd  time  may  be  found  by 
trial ;  i.e.  we  find  the  amount  in 
1,  2,  3,  &c.  years  until  we  obtain 
either  the  given  amount,  or  the 
first  amount  which  exceeds  it.] 

Ans.  3  years. 


600 . 1st  P. 

30  . . IstJL 

630 . 2nd  P. 

31-5 . 2nd  I. 

661-5 . 3rd  P. 

33-075 . 3rd  I. 

694-575  =  am*  in  3  years. 


Example  xii. — In  what  time  would  £423,  13s.  9c?.  be  the  com¬ 
pound  interest ,  to  the  nearest  penny,  on  £3715  at  4  per  cent? 
Here  £3715  +  £423-6875  =  £4138-6875,  the  amount  in  reqd  time. 


After  obtaining  the 
4th  P.  we  observe  that 
the  given  amount  in  the 
reqd  time  lies  between 
the  amounts  in  2  and  3 
years. 

Hence  the  reqd  time 
is  2  yrs.  +  some  fraction 
of  a  year. 


3715 . 1st  P. 

148-60 . 1st  I. 

3863-6  . 2nd  P. 

154-54 4 . 2nd  I. 

4018-144 . 3rd  P.  or  am*  in  2  yrs. 

160-72576.. ,3rd  I. 


4178-86976.. .4th  P.  or  am*  in  3  yrs. 
In" order  to  find  this  fraction  we  proceed  thus: — 
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Am4  in  reqd  time  —  am4  in  2  yrs.  =  £4138*6875  —  £4018*144 

=  £120-5435 

Am4  in  3  yrs.  —  am4  in  2  yrs.  =  £160-72576 


•  re9d  fraction  __  £120*5435  3 

1  year  ”  £160*72576  ~~ 

Note. — As  the  given  int.  was  ap¬ 
proximate,  we  obtain  the  reqd  fraction 
of  a  year  by  Approximation. 


16^*X^X^)120*5^^(*75 
112  5 
80 

reqd  time  =  2^  yrs.  Ans. 


Case  III. — To  find  the  Principal  when  the  rate,  time,  and 
compound  interest  (or  amount)  are  given. 

Example  xiii. — What  sum  would  amount  at  compound  interest  to 
£813,  16s.  2d.  ( nearly )  in  3  years  at  5  per  cent? 

[In  this  case  the  method  of  page  205  is  convenient.] 

£1  in  3  yrs.  at  5  per  cent  amounts  to  £l  X  (1  *05 )3 

£  £ 

Hence  as  1  X  (1*05 )3  is  the  amount  of  1 

•  i  _ L_ 

.  (1.05)3 

and  .*.  813-8083  .  gjLg.18^3  =  £703  Ans. 

(1.05)d  -■ 

Note.— To  save  space  the  approximate  calculation  of  -813*8083 

(1*05)3 

is  omitted.  For  the  method  see  next  Ex. 


Example  xiv. — What  sum  put  out  at  compound  interest  far  3 
years  at  4  per  cent  would  gain  £64,  12s.  4 d.  ? 

£l  in  3  yrs.  at  4%  comp.  int.  amounts  to  £(1*04)3 

1  . . .  gains  int.  £(1*04)3  — £1 

=  £*124864.* 


Hence  as  *124864  is  the  comp.  int.  on 
/.  64*6166  . 


£ 

1 

64*6166 

*124864 


=  £517,  10 s.  Ans. 


£ 

•124§§X  )  64*6166  (  517*5  nearly. 
*1*04  62  4320 

_ M6  2  1846 

1*0816  1  2486 

43264  9360 

1*124864  8740 

620 

*  Here  we  square  1  *04  by  adding  to  1  *04;  of  1*04,  i.e.  we  mult,  by 
4,  setting  the  figures  two  places  to  the  right;  and  so  on.  See  p.  202. 
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The  following  are  examples  of  other  problems  involving  the 
methods  of  Compound  Interest. 

Example  xv. — The  population  of  a  city  is  765240,  and  its  annual 
increase  is  at  the  rate  of  2*7  per  cent ;  what  will  be  the  popu¬ 
lation  at  the  end  of  3  years? 


l 

40 


_L_f 

>ooJ 


765240  . 1st  pop. 

19131  )  .  ,  ,  . 

1530-48  l-l8tyr- 8  mc- 


785901-48 . 2nd  pop. 

19647-53 )  „  ,  ,  . 

1571-80  l-2nd  yr-  slnc- 

807120-81 . 3rd  pop. 

20178-02  ;  „  ,  ,  . 
1614-24  )  "•3rJ  yr  s  inc~ 
828913*07 . pop.  at  end  of  3  yrs. 


Ans.  828913. 


Here  as  we  only  require  the  result  correct  to  the  nearest  integer ,  we 
retain  but  2  places  of  decimals  in  the  working. 


Now 


2*7 

100 


27 

1000 


^  =  JL  +  -1- .  We,  therefore,  (i)  divide  the 
1000  40  500  v  ’ 


original  pop.  by  40 ;  then  (ii)  divide  the  original  pop.  by  500 ;  (i)  and  (ii) 
together  make  up  the  1st  year’s  increase.  And  so  on. 

Note. — If  for  the  word  “increase”  we  substitute  “decrease”,  then,  instead 
of  adding,  we  subtract  at  each  stage,  to  obtain  the  final  pop. 


Example  xvi. — The  difference  between  the  simple  and  compound 
interest  on  a  certain  sum  far  2  years  at  3  per  cent  is  <£1,  10s. 
Find  the  sum. 

[We  first  find  the  difference  between  the  simple  and  comp.  int.  on 
£100  for  the  time.] 


Simple  int.  on  £100  for  2  yrs.  at  3  %  is  £6 
Comp .  £3  +  £- 


=  £ 

100  loo 


Hence  the  difference  is  —  on  a  principal  of  1 00 
100 


l|  .  100  X  — 2- 

JL 

100 


=  =  £1666,  13 s.  4 d.  Ans. 


3 


COMPOUND  INTEREST. 


209 


Example  xvii. — £1030  is  borrowed  for  2  years ,  at  6  per  cent  com¬ 
pound  interest ,  to  be  repaid ,  principal  and  interest ,  in  two  equal 
annual  instalments.  Find  the  amount  of  an  instalment. 

It  is  evident  that  the  two  instalments,  together  with  the  int. 
on  the  first  instal.  for  one  year,  must  be  equal  to  the  amount  of 
£1030  in  2  years. 

i.e.  reqd  instal.  +  reqd  instal.  X  1  -06  =  £1030  X  (1 -06)2* 

or,  reqd  instal.  X  (1  +  1  -06)  =  £1030  X  (1 -06)2 

the  reqd  instal.  =  ^1030  X  1*06  X  1*06 

2-Q6 

[*  See  P-  205-J  =  £561,  1 6s.  A  ns. 


Example  xviii.—  If  £400  amounts  to  £532,  8s.  in  3  years  at 
compound  interest ,  what  would  £5000  amount  to  in  6  years  at 
the  same  rate  per  cent  ? 

[We  know,  from  page  205,  that 

£1  amounts  in  3  yrs.  to  £1  x  /IQQ  +  rateX3 

\  100  j 

and  £1  .  6  £1  x  /1QQ  +  rateX6 

V  100  ) 

i.c.  when  the  number  of  years  is  doubled  the  Amount  of  £1  is  squared 

soon”]  y’  .  .  ™hed'  ’  And 

£>  £ 

Hence,  as  400  amounts  in  3  yrs.  to  532-4 

and,  consequently,  1  .  3  532-4 

400 


1 

and  /.  5000 


6 

6 


X  5000 


=  5324  X  5324  X  50 
400  X  400 


=  £8857,  1 6s.  Id.  Ans . 


*  Note.  If  a  quantity  be  subject  to  a  periodical  decrease  at  a  given  rate 
per  cent,  the  remainder  at  the  end  of  a  given  number  of  periods  may  be 

found  by  multiplying  the  original  quantity  by  12° raised  to  the 

power  whose  index  is  the  given  number  of  periods.  (Cf.  p.  205.) 
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DISCOUNT  AND  PRESENT  WORTH. 


IjVI.  discount  and  present  worth. 

Practical,  or  Bankers7,  Discount. 

When  one  merchant  purchases  goods  of  another  he  does  not 
usually  pay  for  the  goods  in  ready  money,  but  by  giving  a  Bill  of 

HjJjCfbGjTlQCm 

^  BiP  of  Exchange  is  a  document  authorizing  the  person 
to  whom  it  is  given  to  receive  a  specified  sum  of  money  at  the  end 
of  a  stated  time. 

The  person  to  whom  the  “Bill 77  is  given  need  not,  however, 
wait  until  the  end  of  the  stated  time  for  his  money;  he  can  sell 
the  Bill  for  cash  *  to  a  Banker,  or  Bill-broker. 

But  the  amount  of  cash  he  receives  for  it  will  be  rather  less  than 
the  sum  named  in  the  Bill ;  (for,  as  interest  can  always  be  obtained 
“j  money>  if  is  evident  that  a  sum  of  ready  money  is  more  valu¬ 
able  than  the  same  sum  at  some  f  uture  time .) 

When  a  Bill  of  Exchange  is  sold  for  cash  it  is  said  to  be 

Discounted. 

The  sum  of  money  named  in  the  Bill  is  called  its  Face  Value. 

The  amount  of .  cash  obtained  for  the  Bill  at  the  time  it  is  dis¬ 
counted  is  called  its  (Commercial)  Present  Worth  (or  Value) 
and  the  difference  between  the  Face  Value  and  the  cash  value  of 
the  Bill  is  called  the  Bankers’  (or  Commercial)  Discount. 

The  Bankers’  Discount  is  always  the  Interest  (at  some  rate 

per  cent  agreed  upon)  on  the  Face  Value  of  the  Bill,  reckoned 

for  the  tune  the  has  stiU  to  run  before  it  is  due. 

Hence,  the  Commercial  Present  Worth  of  a  Bill 

=  Face  Value  —  Bankers’  Discount 
=  Face  Value  —  Int.  on  Face  Value. 

Note.— -In  this,  as  in  any  other  commercial,  Rule  fractions  of  a  penny 
need  not  be  given  in  results.  J 

Example  i .—Find  the  commercial  ■present  worth  of  a  bill  for 
£400,  discounted ,  at  4  per  cent,  58  days  before  it  was  due. 

Banker’s  Disc.  =  int.  on  £400  for  58  days  at  4% 

=  £2,  10*.  lOd.f 

Hence  Commercial  Present  Worth  =  £400  —  £2,  10s.  iOd. 


=  <£39  7,  9 s.  2d.  Ans. 


*  This  sale  is  conditional  on  the  bill  not  being  “dishonoured”;  i.e  the  banker  or  hill 
maturityan  retUrn  °f  the  m°ney  he  advanced  should  the  bill  not  be  paid  at 

t  The  work  involved  in  calculating  this  interest  is  omitted  here  and  in  succeeding 
examples,  as  methods  of  calculation  have  been  fully  exemplified  in  Chap.  LIV.  ^ 


bankers’  discount. 
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A  Bill  of  Exchange  which  is  nominally  due  on  a  certain  day  is 
not  legally  due  until  three  days  later ;  these  3  days  are  called 
Days  of  Grace. 

For  instance,  a  three-months’  bill  dated  June  3,  would  be  nominally 
due  on  Sep.  3,  but  not  legally  due  until  Sep.  6. 

The  Banker,  or  Bill-broker,  always  includes  the  days  of  grace 
in  reckoning  the  time  for  which  he  charges  discount. 

Note. — In  questions  in  which  the  actual  dates  are  mentioned  the  days  of 
grace  should  always  be  taken  account  of ;  but  in  questions  in  which  the 
actual  dates  are  not  mentioned  the  days  of  grace  may  be  supposed  to  be 
already  included  in  the  interval  named. 

SPECIMEN  OF  A  BILL  OF  EXCHANGE. 


lEslampd  -&100.  Joondon ,  Sep.  7,  18<]6. 

Shree  months  after  date  pay  to  my 
order  one  hundred  pounds  for  value  received. 

STo  Mr.  /ohn  Smith,  William  /ones. 

$  irmingham. 


Here  we  may  suppose  that  Mr.  Jones  has  supplied  Mr.  Smith  with 
goods  to  the  value  of  £100,  and  that  Mr.  Jones  then  writes  a  Bill  of 
Exchange  of  the  above  form. 

Mr.  Jones  is  called  the  “ drawer ”,  and  Mr.  Smith  the  “drawee”. 

Mr.  Smith  next  writes  the  word  “accepted”,  and  signs  his  name,  across 
the  face  of  the  bill,  returning  it  to  Mr.  Jones. 

Mr.  Smith  having  now  “ accepted ”  the  three-months’  bill,  “drawn”  ( i.e . 
dated)  Sep.  7,  has  made  himself  liable  for  the  £100  on  Dec.  10th. 

Mr.  J ones  has  now  choice  of  the  following  three  alternatives : — 

(i)  He  may  keep  the  bill  until  Dec.  10  and  then  obtain  the  whole  sum  of 
£100;  or 

(ii)  He  may  at  any  time  before  Dec.  10  (say  on  Sep.  23),  having  signed 
his  own  name  at  the  back  of  the  bill  (which  constitutes  his  “order”), 
discount  it  for  cash,  obtaining  from  a  banker,  or  bill  -  discounter, 
£100  minus  the  int.  on  £100  at,  say  5,  %  for  78  days  (i.e.  the  no.  of 
days  from  Sep.  23  to  Dec.  10) ;  or 

(iii)  He  may,  having  signed  his  name  on  the  back,  pass  the  bill  on  to  a 
third  person,  Mr.  Brown,  to  whom  he  owes  money — in  which  case 
Mr.  Brown  has  choice  of  the  same  three  alternatives. 

The  person  to  whose  order  the  bill  is  made  payable  is  called  the 
“payee  .  In  the  above  specimen  Mr.  Jones  is  both  drawer  and  payee; 
he  might,  however,  have  inserted  the  name  of  a  third  person  as  payee. 

The  above  is  but  one  of  many  forms  of  a  bill  of  exchange. 

A  Promissory  Note  differs  from  a  bill  of  exchange  mainly  in  being 
drawn  by  the  debtor  instead  of  by  the  creditor.  It  can  be  used  in  the  same 
way  as  a  Bill.  (See  the  Exercises,  No.  29,  for  a  specimen.) 
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bankers’  discount. 


Example  ii. — Find,  the  bankers  charge  far  discounting  on  June  5, 
at  5/,  a  bill  for  £450,  drawn  May  21  at  3  months. 

[Here  the  days  of  grace  must  be  taken  account  of. 

As  the  bill  was  dated  May  21,  the  money  was  nominally  due  on  Auff  21 
and  therefore  legally  due  on  Aug.  24.]  s  ’ 

On  June  5  the  bill  had  25  — 31  — (-  24  =  80,  days  still  to  run. 

Hence  Bankers’  disc.  =  £450  X  A  x  ^  =  £4,  18.,  8 d.  Am. 

Note.— Here,  and  in  similar  cases,  we  calculate  the  discount  to  the 
nearest  penny. 


Example  iii. — Find  the  present  wmih  of  a  bill  far  £1386,  15.9. 
at  90  days'  sight,  Resented  for  acceptance  on  Sep.  17,’  and 
discounted  at  4  %  on  Oct.  3. 

The  bill  was  legally  due  on  Dec.  19  {i.e.  93  days  from  Sep.  17), 

°n  Oct.  3  it  had  still  to  run  28  +  30  -f-  19  =  77,  days. 

Hence  disc.,  i.e.  int.  on  £1386,  15s.  for  77  days  at  4%, 

=  £11,  1 4s. 

re9d  P.  W.  =  £1386,  15s.  -  £11,  14s.  =  £1375,  Is.  Ans. 


Example  iv.  A  three-months  bill  drawn  Api'il  1 5,  and  discounted 
May  6  at  4%,  realized  £217  :  find  its  face  value. 

No.  of  days  for  which  disc,  was  charged  =  25  +  30 +  18  =  73 
Now  Face  val.  —  Int.  on  Face  val.  =  P.  W. 

•\  Face  val.  —  Face  val.  X  —  x  — -  =217 
100*365 

i.e.  Face  val.  X  (l  —  ~  X  =  217 

Face  val.  =  217  -r  ~  =  £218,  15*.  Am. 


Example  v .—Show  that  a  banker  who  discounts  a  bill  at  5°/ 
when  it  has  still  73  days  to  run,  obtains  interest  at  the  rate 
°f  per  cent  for  his  money. 

Here  Banker’s  disc,  on  a  bill  for  £100  would  be  £5  x  ^  =  £1, 

the  cash  he  advances  on  it  =  £100  —  £1  =  £99. 

£  £ 

Hence  on  99  lent  for  -g-  yr.  he  gets  1  int. 


100 


lXli°v 

99  X 


5  = 


e.  he  obtains  int.  at  the  rate  of  5^  per  cent  per  annum  on  his  capital. 


THEORETICAL  DISCOUNT. 
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Note. — Hence  when  a  banker  discounts  a  bill  at  a  certain  rate  per  cent 
he  obtains  rather  more  than  that  rate  per  cent  on  the  money  he  advances. 

We  shall  now  consider  what  sum ,  if  charged  as  discount ,  would  give  the 
discounter  interest  at  the  discounting  rate  per  cent ,  and  no  more ,  on  the 
money  he  advances. 

It  should,  however,  be  clearly  understood  that  this  is  purely  a  matter  of 
theory,  and  of  no  practical  importance,  as  Bills  of  Exchange,  &c.,  which 
only  run  for  short  periods,  are  always  discounted  in  the  manner  already 
exemplified. 

Theoretical  (often  called  “True”)  Discount. 

As  £100  at,  say,  4  per  cent  amounts  in  a  year  to  £104,  it  follows  that, 
at  4  per  cent, 

£100  is  the  theoretical  pres,  worth  of  a  debt  of  £104  due  at  end  of  a  year, 

and  £4  is  the  theoretical  discount  on .  £104  . 

i.e.  the  Theoretical  Present  Worth  of  a  debt  due  at  some  future  time  is 
that  sum  which,  with  interest,  amounts  in  the  given  time  to  the  debt; 
and  the  Theoretical  Discount  is  the  interest  on  the  theoretical  present  worth 
of  the  debt  (not  on  the  debt  itself). 

Hence  questions  on  Theoretical  Discount  and  Present  Worth,  for  short 
periods,  are  but  varieties  of  Case  III  in  Simple  Interest. 

Ex.  vi. — Find  the  Theoretical  Present  Worth  of  a  debt  of  £567,  due  in 

3  months,  supposing  money  to  be  worth  5%. 

£100  amounts  in  3  mo.  at  5%  to  £101£, 

£  £ 

Theo.  Pres.  Worth  of  a  debt  of  1 0 1  £  is  100 
.  567  ...  100  x  =  £560  Am. 

Ex.  vii .—Find  the  “true”  discount  at  3  per  cent  on  £282,  16s.  due  at  the 

end  of  4  months. 

£100  amounts  in  4  mo.  at  3%  to  £101, 

£  £ 

•*.  on  101  the  “  true  ”  discount  is  1 

.'.  ...  282*  .  1  X  =  £2,  16.i.  Am. 


Ex.  vib. — Jf  the  “true”  discount  on  £756  due  in  73  days  is  £6,  what  is  the 
late  per  cent? 

As  £6  is  the  “true”  disc,  on  £756  for  ^  year, 

£6  .  interest  ...  £750  . 

Hence  (see  Case  I,  Simple  Int.)  the  rate  per  cent  is  4  Ans. 

Ex.  ix. — On  what  sum,  due  in  6  months ,  is  £8  the  “true”  discount  at  5%  ? 


£100  in  6  mo.  at  5%  amounts  to  £102£, 

£  .  £ 

2£  is  the  theoretical  discount  on  102£ 

8  .  102*  X  A  =  £328  Ans. 
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LONG  PERIOD  PRESENT  VALUE. 


Note. — We  have  already  noticed  (see  pages  104,  186)  that  an  allowance 
often  made  by  a  tradesman  to  a  customer  who  pays  ready  money,  is  called 
Trade  Discount.  This  is  merely  a  percentage  on  the  price  of  the  goods; 
i.e.  time  is  not  considered  in  the  calculation. 


Long  Period  Present  Value. 


Here  practice  agrees  with  theory. 

The  Present  Value  (or  Worth)  of  a  given  sum  of  money  due 

at  the  end  of  a  number  of  years  is  that  mm  which,  at  compound  interest , 

at  a  given  rate  per  cent,  amounts  in  the  time  to  the  given  sum. 


Example  x. — Find ,  to  the  nearest  'penny,  the  Present  Woiih  of  £800 
due  in  3  years ,  allowing  compound  interest  at  4  per  cent. 


£1  amounts  in 
£ 

/.  (1-04)3 
1 

and  800 


3  years  at  4%,  comp,  int.,  to  £(1  *04)3* 
£ 

has  Pres.  Val.  1 
1 

.  (1.04)3  £ 

800  __  800 

.  (1.04)3  “  1*124864 


=  711*188  =  £711,  3s.  9 d.  Ans. 


1-04 

416 


1*1^^)  800-0000  (71 1-188 
787  4048 


1*0816  ...  2nd  power. 

43264 

1  *1 24864  ...  3rd  power. 


Note. — We  square  1*04  by  adding  to  1*04 
of  1*04.  (See  the  method  on  p.  202.) 


12 

5952 

11 

2486 

1 

3466 

1 

1249 

2217 

1225 

992 

899 

93 


Example  xi. — How  many  pounds  must  a  man  invest ,  at  3  per 
cent  compound  interest ,  on  his  daughter's  1 6th  birthday  in  order 
that  she  may  come  into  £1000  on  her  21  st  birthday? 


£1  amounts  in  5  yrs.  at  3%,  comp,  int.,  to  £(1*03)5, 
£  £ 


(1*03)6  has  Pres.  Val.  1 

1000  . (T^  = 


*  See  page  187. 


LONG  PERIOD  PRESENT  VALUE. 
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If  by  the  payment  of  a  sum  of  money  down  a  person  acquires 
the  right  to  receive  a  fixed  annual  income,  he  is  said  to  purchase 

an  Annuity. 

An  annuity  is  called  (i)  terminable ,  or  (ii)  perpetual,  according 
as  it  is  agreed  that  it  shall  continue  for  (i)  a  certain  number  of 
years  and  then  cease,  or  (ii)  for  an  unlimited  number  of  years. 

The  following  examples  show  how  simple  cases  of  terminable 
annuities  may  be  treated  by  the  ordinary  methods  of  Arithmetic. 

Example  xii, — Find ,  to  the  nearest  pound ,  the  present  value  of  an 
annuity  of  <£80,  to  continue  for  5  years ,  the  first  payment  to 
be  made  a  year  hence ,  allowing  compound  interest  at  3  per  cent. 

If  an  annuity  of  £1  for  5  years  were  left  unpaid,  there  would  be 
due  at  the  end  of  the  time  (allowing  comp.  int.  at  3%) 

£1  {i.e.  the  last  instalment) 

+  £1-03  {i.e.  amt.  in  1  yr.  at  3%  of  the  last  instal.  but  one) 

+  £(1*03)2  ( .  2  yrs .  two) 

+  £(1*03 )3( .  3  . three) 

+  £(l-03)4( .  4  .  first  instalment) 

=  £1  +  1-03  +  1-0609  +  1-0927  +  1-1254  =  £5-309. 

Hence  as  an  annuity  of  £1  amounts  to  £5-309 

/ .  £80  .  £5-309  X  80 

But  £1  amounts  in  5  yrs.  at  3%  to  £(l-03)5  =  £1-1591 
£  ”  £ 

Hence,  as  1-1591  has  Pres.  Val.  1 

.\  5-309  X  80  .  IX  -309  X  80  =  ,£366  Ans. 

1-1591  "■ 


Example  xiii. — What  annuity,  to  continue  for  6  years,  the  first 
instalment  being  due  a  year  hence ,  could  be  purchased  for 
£1000,  when  money  is  worth  4  per  cent? 

Amount  of  an  annuity  of  £1,  left  unpaid,  for  6  yrs.  at  4r%  comp.  int. 
=  £1  +  1  -04  +  (1-04)2  +  (1-04)3  +  (i.04)4  +  (l-04)s  =  £6-632974. 
But  amount  of  £1  in  6  yrs.  at  4%  is  £(l-04)6=  £1-265318. 

Hence  is  Pres-  Val*  of  £6*632974  due  in  6  yrs. 

1-265318  J 


£ 

6-632974  ,  u  xf  x  » 

f-265318  Wlli  Purchase  an  annuity  of  1  for  6  yrs. 

•  1000  . x  1000  =  £190,  15*.  M. 


6-632974 
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LVII.  STOCKS  AND  SHARES. 

Stocks. 

When  one  person  borrows  money  from  another  he  borrows  on 
the  understanding  (i)  that  he  must  pay  interest  at  some  rate  per 
cent  agreed  upon;  (ii)  that  he  must,  eventually,  repay  the  principal. 

The  lender’s  security  for  his  money  is,  usually,  a  mortgage  on 
some  property  possessed  by  the  borrower. 

When,  however,  the  Government  of  a  country,  or  the  Corpo¬ 
ration  of  a  town,  borrows  money  (to  meet  some  extraordinary 
expenditure  not  provided  for  by  the  ordinary  revenue  from  taxes, 
or  rates),  it  borrows  on  the  understanding  (i)  that  a  fixed  rate  of 
interest  will  be  paid  continuously,  but  (ii)  that  it  can  never  he 
called  upon  to  repay  the  principal. 

A  lender,  in  this  case,  who  wishes  to  recover  his  principal 
sells  his  right  to  the  fixed  interest. 

The  security ,  in  this  case,  is  the  obligation  of  the  Government, 
or  Corporation,  to  pay  the  interest  out  of  the  taxes,  or  rates. 

A  person  who  has  acquired  the  right  to  the  interest  of,  say,  <£500 

from  a  Government  is  said  to  “hold  £500  stock and  a  person 

who  buys,  or  sells,  this  right  to  the  interest  of  £500  is  said  to  buy,  or 

sell,  “£500  stock”. 

A  person  who  buys,  or  sells,  £100  stock  does  not,  as  a  rule,  pay, 
or  receive,  exactly  £100  cash  for  it.  Stock,  like  other  things 
bought  and  sold,  has  a  fluctuating  market  price — the  price  rising , 
or  falling ,  according  as  the  number  of  persons  who  wish  to  buy 
tends  to  exceed  or  fall  short  of  the  number  who  wish  to  sell. 

The  market  price  of  stock  is  always  expressed  by  the  num¬ 

ber  of  pounds,  cash,  which  will  purchase  £100  stock. 

For  instance,  when  some  particular  stock  is  said  to  be  “  at  108”,  we  must 
understand  that  £108  cash  is  then  the  price  of  £100  stock  of  that  kind. 

Any  quantity  of  Stock  may  be  bought,  or  sold. 

For  instance,  a  person  might  buy  £321,  16s.  4 d.  stock ;  and,  if  the  rate 
of  interest  on  this  stock  were  3  per  cent,  he  would  then  have  bought  the 
right  to  £9,  13s.  Id.  a  year;  i.e.  he  would  have  bought  an  annuity  of 
£9,  13s.  Id. 

On  some  stocks  the  interest  is  paid  half-yearly,  on  others  quar¬ 
terly ;  these  payments  are  called  Dividends. 

Dividends  are  always  calculated  on  the  amount  of  Stock  held. 

Note. — The  beginner  must  be  very  careful  not  to  mistake  pounds  stock 
for  pounds  cash ,  or  vice  versa.  For  instance,  in  the  statement  “  a  man 
invests  £1000  in  the  3  per  cents”,  the  £1000  is  cash ;  but  in  the  statement 
“a  man  holds  £1000  in  the  3  per  cents”,  tl\e  ^10Q0  is  stock. 
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The  following  examples*  illustrate  various  cases  which  occur. 

Example  l— Find  the  cost  of  £8 25  stock,  at  123. 

[In  other  words:— “If  £100  stock  cost  £123  cash ,  what  will  £825  stock 
C08t?”]  Stock.  £ 

As  100  costs  123 

825  .  123  X  =  £1014,  15s.  Ans. 


Example  ii. — How  much  stock,  at  93,  can  be  bought  for  £2171 

[In  other  words:— “If  £93  cash  will  pay  for  £100  stock ,  how  much 
stock  will  £217  cash  pay  for?”] 

£  Stock. 

As  93  pays  for  100 

217  .  100x|L7  =  £233,  6<t.  8 d.  stock  Ans. 

Example  iii. — What  annual  income  is  obtained  from  £8750  stock 
paying  3  per  cent 'l 

[In  other  words: — “If  £100  stock  yields  an  income  of  £3,  what  income 
will  £8750  stock  yield?”] 

Stock.  £ 

As  100  yields  3  income 

8750  .  3  X  =  £262,  10s,  Ans. 

Note. — As  the  income  is  the  interest,  calculated  on  the  nominal  prin¬ 
cipal,  i.e.  on  the  amount  of  stock ,  Income  =  Stock  x  c'  (I). 

100 

Hence,  conversely,  the  amount  of  stock  which  yields  a  given  income  is 

found  from  the  formula :  Stock  =  Income  x  — .  .  (  jj  ). 

rate  p.  c. 


Example  iv. — Find  the  annual  income  obtained  by  investing  £5800 
in  a  5  per  cent  stock  at  116. 

[In  other  words:— “If  £116  cash  will  buy  the  right  to  £5  a  year,  how 
much  a  year  will  £5800  cash  buy  the  right  to?”] 


As  116  cash  purchases  an  income  of 
5800  . 


£ 

5 

5  X  5800 
116 


=  £250  Ans . 


N.B. — From  this  result  we  see  that  the  income  may  be  found  by 
multiplying  the  sum  invested  by  the  rate  per  cent,  and  dividing  the 
result  by  the  market  price  of  the  stock. 

i.e.  Income  =  ^  invested  X  rate  p.c.  . 

market  price  of  stock 


*  In  order  to  save  space,  the  merely  mechanical  part  of  the  working  is  omitted,  various 
methods  of  performing  this  having  already  been  fully  exemplified.  The  student,  how¬ 
ever,  is  reminded  that  the  whole  of  his  work  must  be  shown  in  an  examination. 

(838)  P 
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There  is  a  special  market,  called  the  Stock  Exchange,  where 
stocks  and  shares  are  bought  and  sold. 

The  agents  employed  by  the  public  to  buy,  or  sell,  for  them 
are  called  Stock-brokers.  The  stockbroker’s  charge,  called  Broker¬ 
age,  is  a  percentage  on  the  quantity  of  stock  bought,  or  sold. 

Hence  when  stock  is  bought ,  the  brokerage  is  added  to  the 

market  price  of  the  stock;  when  sold ,  it  is  subtracted  from  the 

market  price. 

Note. — The  brokerage  on  Government  stock  is  2s.  6d.  per  £100  stock ; 
i.e.  £  per  cent  on  the  amount  of  stock  dealt  with.  On  certain  other  stocks 
the  brokerage  is  \  per  cent. 

•  For  instance,  when  a  certain  Government  stock  is  at  112,  the  cost  (through 
a  broker)  to  a  buyer  would  be  £11 2§  cash  per  £100  stock  bought;  the 
sum  realized  by  a  seller  would  be  £11  lg  cash  per  £100  stock  sold. 

[When  brokerage  is  not  specially  mentioned  in  a  question  it  need  not  be 
considered,  but  may  be  supposed  to  be  already  included  in  the  stated  price.] 

Example  v.—Find  the  cost  of  £733,  6s.  8d.  stock  at  108,  allow¬ 
ing  for  brokerage  at  ■§■  per  cent. 


Stock.  £  . 

As  100  costs  108^ 

V  3  3~ 

733^-  .  108s  X  £792,  18s.  4<7.  Am. 


Example  vi. — How  much  would  be  realized  by  the  sale  of  £2450 
stock  at  134?  (Brokerage  \  per  cent.) 

Stock.  & 

As  100  realizes  133| 

.* *.  2450  .  133f  X  =  £3276,  17s.  6(7.  Am . 


Example  vii. — How  much  stock  at  95-|-  could  be  bought  for  £1020, 
allowing  2s.  6d.  per  cent  for  brokerage? 

£  Stock. 

As  9fr|  is  the  cost  of  100 

.*.  1020  .  100  X  1222  =  £1066,  13s.  4 d.  stock  Am. 

- - 

Example  viii. — How  much  stock  at  95^-  would  be  sold  for  £1526  ? 
(Brokerage  \  p.  c.) 

£  Stock. 

3 

As  95 g  is  realized  by  the  sale  of  1 00 

.*.  1626  .  100  X  1222  =  £1600  stock  Am. 

95|  - 
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Example  ix. — Find  the  net  quarterly  dividend ,  after  deducting 
income-tax  at  8d.  in  the  pound,  obtained  by  investing  <£1152 
in  per  cents  at  107^,  the  brokerage  being  \  per  cent. 


The  gross  quarterly  dividend  on  each  £100  stock  is  ^  of  £4-1-  = 

the  net  quarterly  dividend,  less  income-tax,  =  £-  X  — ■£— 

8  240  80* 


Hence,  as  £108,  invested,  yields  divd 
/.  1152  . 


,87 

*80’ 

80 


1152 

108 


=  £11,  125.  A  ns. 


Example  x. — What  rate  per  cent  of  interest  on  capital  is  obtained 
by  investing  in  a  4  per  cent  stock  at  8b? 


As  £4  is  the  interest  obtained 
express  the  ratio  of  £4  to  £85 


Now  ±  = 
85 


Ax  100 


100 


by  investing  £85,  we  have  but  to 
as  a  percentage. 

4il 

=  =  4^  per  cent  Ans. 


Example  xi. — Which  investment  pays  better — 3  per  cent  stock  at 
97,  or  b  per  cent  stock  at  161  ? 

[Here  we  compare  the  cost  of  equal  incomes  obtained  from  the  two  stocks.] 
In  the  1st  stock  an  income  of  £3  is  bought  for  £97, 

•’ .  &  .  £y  =  £32^ 

In  the  2nd  stock  an  income  of  £5 .  £161, 

•' .  £1  .  =  £32-' 

5  5 

Now  32y  is  less  than  32^-,  in  the  2nd  stock  the  same  income  is 
obtained  by  investing  less  capital ,  Ans.  5  per  cents  at  161. 

Example  xii. — Find  the  change  in  income  caused  by  selling  out 
£2400  4  per  cent  stock  at  135,  and  investing  the  proceeds  in 
2^-  per  cent  stock  at  108. 

The  income  from  £2400  stock  at  4%  is  £24  X  4  =  £96. 

Again,  £2400  stock  sells  for  £135  X  24  cash. 

And  as  £108  invested  in  the  2nd  stock  yields  £2^  income, 

.\  135  X  24  .  9,1-  y  135  X  24  _  ,?5 

2  108  * 

Hence  the  loss  in  income  =  £96— £75  =  £21  Ans. 


See  page  140. 
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Note. — The  following  terms  are  used  in  connection  with  stocks : — 

THE  FUNDS. — The  bulk  of  the  National  Debt  of  England  (incurred  in 
time  of  war)  called  the  Funded  Debt,  or  the  Funds,  now  consists  of  two 
parts :  on  one  of  which  interest  at  the  rate  of  2$  per  cent  per  annum  is 
paid;  on  the  other,  2f  per  cent  per  ann.  is  paid,  and  will  continue  to  be 
paid  until  1903,  when  the  int.  on  this  part  also  will  be  reduced  to  2£  p.  c. 

CONSOLS. — The  above  stocks  are  called  Consols  ( i.e .  consolidated  annui¬ 
ties).  The  dividends  on  Consols  are  paid  through  the  Bank  of  England, 
quarterly ,  on  April  5,  July  5,  Oct.  5,  and  Jan.  5.  (See  page  27.) 

The  2f  per  cent  Consols  are  sometimes  spoken  of  as  “  Goschens  ”, 
for  it  was  when  Mr.  Goschen  was  Chancellor  of  the  Exchequer  in  1888 
that  the  rate  of  interest,  formerly  3%,  was  reduced  to  2|%.  It  was  then 
further  enacted  that,  in  order  to  reduce  the  National  Debt,  the  Govern¬ 
ment  may  in  1923  redeem  {i.e.  pay  off)  any  amount  of  Consols  at  the 
rate  of  £100  cash  for  each  £100  stock. 

BONDS. — Foreign  Government  Stocks  are  so  called  from  the  documents 
given  to  the  holders  of  such  stocks.  From  these  Bonds,  certificates, 
called  coupons ,  are  cut  which  entitle  the  holder  to  his  dividend  each 
half-year  until  the  Bond  is  redeemed. 

PAR. — When  the  market  price  of  £100  stock  is  £100  cash,  the  stock  is 
said  to  be  “at  par”  (Latin,  par,  equal).  And  the  stock  is  said  to  be 
above,  or  below,  par,  according  as  the  market  price  of  £100  stock  is 
greater,  or  less,  than  £100  cash. 

PREMIUM. — Also,  when  the  market  price  of  £100  stock  is  greater  than 
£100  cash,  the  stock  is  said  to  be  “at  a  premium” .  Thus,  if  £100  stock 
is  worth  £104  cash,  that  stock  is  “at  4  p.  c.  premium ”, 

DISCOUNT. — And,  when  the  market  price  of  £100  stock  is  less  than 
£100  cash,  the  stock  is  said  to  be  “at  a  discount”.  Thus,  if  £100  stock 
is  worth  but  £95  cash,  that  stock  is  “  at  5  p.  c.  discount  ”. 

A  stock-jobber  is  a  person  who  deals  in  stocks  and  shares.  A  stock-broker, 
the  agent  of  the  public,  buys  from,  or  sells  to,  a  stock-jobbef\ 

When  the  market  price  of  stock  on  any  day  is  quoted  in  the  newspapers 
two  prices  are  given;  the  higher  is  the  price  the  broker  pays  for  stock  he 
buys  from,  and  the  lower  the  price  he  receives  for  stock  he  sells  to,  the 
stock-jobber.  Thus,  when  a  stock  is  quoted  at  “108§-108$”,  the 
broker  buys  at  £108$,  but  sells  at  £108f,  per  £100  stock. 

The  market  price  of  a  stock  is  not  necessarily  high  when  the  rate  of  interest 
paid  is  high;  a  more  important  consideration  being  the  degree  of  safety 
the  investment  offers.  Thus  English  Government  stocks  pay  a  low  rate  of 
interest,  yet  their  market  price  is  high  compared  with  that  of  other  stocks. 


Shares. 

When  it  is  proposed  to  carry  on  some  business  on  a  large 
scale,  and,  consequently,  a  large  capital  is  required,  a  few  persons 
specially  interested  in  the  undertaking  (called  Directors)  draw  up 
a  statement  (called  a  Prospectus)  of  what  they  propose  and  the 
amount  of  capital  needed  for  the  purpose.  This  capital  they 
divide  into  a  large  number  of  equal  parts,  called  Shares,*  and 
invite  the  public  to  become  partners  in  the  business. 

*  In  some  undertakings  {e.g.  Railways)  the  capital  is  not  divided  up  into  shares ,  but  is 
treated  as  stock. 
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The  whole  body  of  partners  thus  formed  is  called  a  Company, 
and  the  partners  are  called  Share-holders. 

The  net  profits  are  divided  periodically  among  the  shareholders, 
the  Dividend  being  declared  as  a  percentage  of  the  capital. 

A  shareholder  cannot  require  a  company  to  refund  the  money 
he  has  paid  for  shares;  but  he  may  sell  his  shares . 

The  market  price  of  shares  rises,  or  falls,  according  as  the  com¬ 
pany  is  more  or  less  prosperous. 

The  market  price  of  shares  is  generally  expressed  by  the  7 mm- 
ber  of  pounds  cash  (whole  or  fractional)  which  one  share  costs. 

For  instance,  when  <£10  shares  in  a  company  are  “at  12£”,  then  £12£ 
cash  will  purchase  the  right  to  dividends  on  £10  of  the  company's  capital. 

Dividends  are  calculated  on  the  nominal  value  of  shares. 

The  chief  distinction  between  stocks  and  shares  is  that,  while 
any  quantity  of  stock  may  be  bought,  or  sold,  only  whole  numbers 
of  shares  are,  as  a  rule,  dealt  with. 

Shares  are  said  to  be  “at  a  premium”,  “at  par”,  or  “at  a  dis¬ 
count”,  according  as  their  cash  value  is  greater  than,  equal  to,  or 
less  than,  their  nominal  value. 

For  instance,  if  a  £5  share  in  a  company  costs  £6  cash,  the  shares  of 
that  company  are  at  1  premium  ;  if  a  £5  share  costs  £5  cash,  the  shares 
are  at  par ;  if  a  £5  share  costs  £4£  cash,  the  shares  are  at  ■§■  discount. 

N.B. — 2  premium  is  here  very  different  from  2  per  cent  premium; 
for  if  a  £10  share  is  at  2  premium ,  its  cash  value  is  £12  ; 
whereas  if  it  is  at  2  per  cent  premium ,  its  cash  value  is  £10| 

Brokerage  is  calculated  usually  either  at  the  rate  of  A  per  cent 
on  the  nominal  value  of  shares,  or  else  at  so  much  per  share. 

For  instance,  the  brokerage,  at  \  p.  c.,  on  7  £10  shares  is  £70  -f-  200  =  7s. 

Note. — The  word  “  Limited”  now  forms  part  of  the  title  of  most  com¬ 
panies;  it  signifies  that  the  liability  of  the  shareholders  is  limited  to  the 
number  of  their  shares.  Formerly  shareholders  were  fully  responsible 
(like  partners  in  a  firm)  for  all  the  debts  of  a  bankrupt  company. 

Some  companies  ( e.g .  Banks  and  Insurance  Companies)  do  not  require 
their  whole  capital  for  immediate  use;  in  such  cases  only  part  of  the 
nominal  value  of  each  share  is  paid  up ,  and  the  company  then  may,  in 
case  of  need,  call  upon  its  shareholders  for  all,  or  part,  of  what  is  not  paid 
up.  Dividends  are  then  calculated  on  the  paid  up  capital. 

Companies  often  divide  their  shares,  or  stock,  into  different  classes _ 

Debenture,  Preference,  and  Ordinary.  Debenture  holders  have  the 
security  of  a  mortgage  on  the  company’s  property,  e.g.  buildings,  land, 
machinery,  &c.,  and  receive  interest  at  a  fixed  rate.  Holders  of  Preference 
shares,  or  stock,  have  the  right  to  interest  at  a  fixed  rate  to  be  paid  out  of 
profits  before  the  claims  of  ordinary  shareholders  are  considered;  and  then 
Ordinary  shareholders  are  entitled  to  the  whole  of  any  remaining  profits. 

Hence  Debentures  offer  good  security  with  a  moderate  rate  of  interest; 
Ordinary  shares,  no  security  with  the  possibility  of  a  high  rate  of  interest. 
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Example  xiii. — Find  the  cost  of  27  <£10  shares  in  a  company,  at 

12|-  * 

As  1  share  costs  12^-> 

•\  27  shares  cost  12^  X  27  =  .£337,  10s.  An*. 


Example  xiv. — Find  the  income  from  175  <£2  shares  in  a  com¬ 
pany  paying  a  dividend  of  6  per  cent. 

Income  =  £2  X  175  X  =  £21  Ans. 


Example  xv. — How  many  £5  shares  at  6-J  could  be  bought  for 
<£300?  £ 

As  6^  will  pay  for  1  share, 

300  .  IX  211H  =  48  shares  Ans. 


Example  xvi. — Find  the  cost  of  108  <£1  shares  at  \  premium. 

£ 

As  1  share  costs 

108  shares  cost  1^  X  108  =  £135  Ans. 


Example  xvii. — Find  the  amount  of  cash  realized  by  the  sale  of 
75  £20  shares ,  at  2-|-  discount.  ( Brokerage  \  p.  c.) 

The  broker  sells  the  shares  for  £11  \  X  75  =  £1312^- 


The  brokerage  ( J  p.  c.  on  the  nominal  value  of  the  shares) 
=  ^20  X  75  X§L  =  ^. 


amount  of  cash  realized  =  £1312-^  —  £7^-  =  £1305  Ans. 


Example  xviii. — A  man  buys  fifty  £50  shares  in  a  company , 
£20  paid  up,  at  22^-,  and  receives  a  dividend  at  the  rate  of  4 
per  cent.  After  paying  a  call  of  £5  per  share,  he  receives  a 
dividend  at  the  rate  of  per  cent,  and  then  sells  his  shares  at 
26^.  What  amounts  did  he  receive  in  dividends,  and  what 
capital  did  he  sacrifice  by  the  sale? 

1st  dividend  =  £20  X  50  X  —  £40  Ans.  (i). 

31 

2nd  dividend  =  £25  X  50  X  — -  =  £43,  15s.  Ans.  (ii). 
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Total  cost  of  shares  =  £22-|-  X  50  +  £5  X  50  =  £27^  X  50. 
Result  of  sale  =  £26^  X  50, 
loss  of  capital  =  £27-J  X  50  —  £26-g  X  50 

=  £1^;  X  50  =  £62,  10 s.  Ans.  (iii). 


The  following  examples  in  stocks  are  more  complex  than  those 
previously  given: — 

Example  xix. — If  when  2\  per  cent  Consols  were  quoted  at 
111  —  111^  a  person  invested  <£2000,  and  sold  out  when  they 
were  quoted  at  109f  —  109|-,  what  capital  would  he  sacrifice? 
(Brokerage  T  p.c.). 

He  buys  at  lll|*  + i  =  Hlf»  and  sells  at  109f  —  i  =  109f  1 


he  reduces  his  capital  in  the  ratio 


109f 

lllf 


874 

893* 


Hence  his  loss  =  £2000  —  £2000  X 
19 


874 

893 

1 


=  £2000  X  ~  =  £2000  X  ^ 


=  ^°o°x(i-g|) 

=  £42,  11s.  nearly  Ans. 


Example  xx. — What  is  the  market  price  of  4  per  cent  Railway 
Debenture  stock ,  if  by  buying  this  stock  with  the  proceeds  of  the 
sale  of  £3200  2\  per  cent  Consols  at  102,  an  increase  of 
£1,  105.  in  annual  income  results  ?  (Brokerage  on  Consols  ^ ; 
on  Railway  stock ,  \  per  cent.) 

Original  income  =  £32  X  2-|  =  £80. 

New  income  =  £80  +  £1^-  =  £81-^> 
and  the  amount  of  Ry.  stock  which  yields  this  inc.  =  £81-^-  X  stock.t 

But  the  Consols  sold  for  £101^  X  32  cash  =  £3260  cash. 

Stock.  £ 

Hence,  as  81^  X  is  bought  for  3260, 


100 


3260  X 


100 


=  £160. 


But  this  cost  includes  the  brokerage, 

the  market  price  of  the  Ry.  stock  =  160  —  ^  =  159^  Ans. 


*  See  Note,  p.  220. 


t  See  Note,  p.  217  (II). 
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Example  xxi. — A  person  invests  £5500  partly  in  a  4  per  cent  ' 
stock  at  130,  and  partly  in  a  3  per  cent  stock  at  117,  and 
receives  the  same  income  from  each.  Find  the  amount  he  invests 
in  each  stock ,  and  his  total  income. 


An  income  of  4  results  from  investing 

. .  1  . 

Also  .  3  . 

/ .  1  . . 


130  in  the  1st  stock, 
130  _  .65 

4  £  2  . 

117  . 2nd  . 

w-  *• . 


Hence  the  sums  invested  must  be  in  the  ratio  —  :  39 

2 

i.e.  5:6. 

[We  therefore  divide  £5500  into  parts  proportional  to  5  and  6.] 
the  reqd  parts  are  A  of  £ 5500 ,  A  of  £5500, 

i.e.  £2500  must  be  invested  in  the  4  p.  c.’s  )  , 
and  £3000  .  3  .  j  (Q. 

Again,  total  income  =  twice  £2500  X— —  *  =  _g2QQQ 

130  13 

=  £153,  16g.  lid  Am.  (ii). 


Example  xxii. — If  a  person  invests  £1000  in  2f  per  cents  at  99, 
how  much  must  he  also  invest  in  4  per  cents  at  112-}  so  as  to 
obtain  interest  at  the  rate  of  3  per  cent  on  his  whole  investment? 

On  £100  invested  in  the  1st  stock  he  obtains  100  X  -E  =  £2t  inc 

99  9 

—  ^10°  .  2nd  . .  inn  y  4  —  £gP  _ 

112}  9 

But  the  average  income  on  £100  invested  is  £3. 

Ihus,  on  the  1st  investment  he  obtains  ^  per  cent  below  the  average. 

and  . 2nd  .  |  .  above  . 

Hence  tlie  sum  invested  in  the  1st  stock  must  bear  to  that  invested  in 
the  2nd  the  ratio  of  5  to  2. 

/.  the  reqd  suni  ==  |  0f  £1000  =  £400  Am. 


•  See  note  on  page  217  (III). 
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LVIII.  FOREIGN  MONEY. 


Decimal  Coinages. 


With  the  exception  of  England  and  India,  all  important  coun¬ 
tries  have  decimal  money  systems. 

In  all  such  systems  there  are  two  principal*  coins,  the  smaller  of 
which  is  always  some  decimal  part  (generally  T^)  of  the  larger. 

For  instance,  in  France  these  coins  are  the  franc ,  and  the  centime 
—  i for  °f  a  franc. 

In  Germany  they  are  the  mark,  and  the  pfennig  =  of  a  mark. 

Compared  with  a  non -decimal  system  a  decimal  system  of 
money  has  the  advantage  of  greatly  simplifying  calculations. 

Reduction  from  one  denomination  to  another  involves  no  labour , 
being  performed  at  sight. 

For  instance,  as  centimes  are  hundredths  of  francs,  6  francs  15  centimes 
is  at  once  written  either  as  6*15  francs ,  or  as  615  centimes ; 
and  17  marks  8  pfennigs  either  as  17*08  marks,  or  as  1708  pfennigs. 

Consequently,  the  complex  processes  of  our  Compound  Rules 
are  replaced  by  the  Simple  Rules  in  decimals. 

francs.  francs. 

For  instance,  17  francs  5  centimes  x  30  =  17*05  X  30  =  511*50 

=  511  francs  50  centimes. 

Aofe. — On  the  other  hand,  our  system  is  not  altogether  without  its  own 
advantages.  The  use  of  three  principal  coins  enables  us  to  express  large 
sums  with  fewer  figures.  Also,  the  number  of  exact  divisors  in  240  is 
much  greater  than  in  100. 


The  following  table  gives  the  names  of  the  principal  coins  of 
the  chief  countries  using  a  decimal  system  of  money: — 


Country.  Principal  Coins. 

France . 

Belgium .  -  100  centimes 

Switzerland . J  (c.  or  cts. ) 


Italy . 100  centessimi 

Greece . 100  lepta 

Spain . 100  centimos 


Approximate  Value 
in  English  money,  f 

=  1  franc  . 9  \d. 

(Jr.  or  F.) 

=  1  lira  (l.  or  £)...9 \d. 

=  1  drachma..  . 9 \d. 

—  1  peseta  (pes.)...9\d. 


Germany . 100  pfennig e(pf.)=  1  mark  ( M .) . Ilf d. 


Denmark . 

Sweden . 

. ..  1  100  ore 

=  1  krona . 

. 13  d. 

Norway . 

J 

*  i  e.  those  coins  in  terms  of  which  a  sum  of  money  is  expressed,  or  in  which  accounts 
are  kept.  In  our  non-decimal  system  we  use  three  principal  coins,  namely,  £,  s.  d. 

t  The  values  in  English  money  will  give  the  student  an  idea  of  the  purchasing  power 
of  the  coins  (regarded  as  tokens)  in  their  own  country.  But,  as  will  be  seen  in  Chap  LX  , 
their  exchange  values  fluctuate. 
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Country.  Principal  Coins.  Approximate  Value 

*  *  in  English  money. 

Holland  . 100  cents  (c.)  =  1  florin  (fl.)  or)  , 

guilder 

Austria . 100  kreuzer  ( kr .)  =  1  florin  (fl .)  or)  , 

gulden  (g.)  Jzu  * 

Russia . 100  kopeks  (hop.)  =  1  rouble  (B.) . . .  .37  %d. 

Turkey . 100  piastres  =  1  Turkish 

pound  ( £T) 

United  States.  ..100  cents(c.or  ds.)  =  1  dollar  ($) . 50 d. 

Mexico  and  )  1AA  ,  fl  peso,  or  Mexi-)  ,  0 , 

South  America*/  100  centavos  ={  Li  dollar  }48d 

Japan . 100  sen  =  1  yen . 48d. 

Portugal . 1000  reis  =  1  milreis  (- mlr.)..53d . 


Brazil . .  . 1000  reis  =  1  milreis . 27 d. 

China . 1000  cash  =  1  tael  . 65.  3d. 


Notes. — France,  Belgium,  Switzerland,  Italy,  and  Greece  form  what  is 
known  as  the  Latin  Union;  their  coins  are  all  alike  in  weight  and  fineness, 
differing  only  in  name,  and  they  circulate  in  any  country  of  the  Union. 

The  cent  of  the  United  States  is  very  different  from  the  centime  of  the 
Latin  Union ;  1  cent  =  about  5  centimes. 

For  most  practical  purposes,  results  correct  to  the  nearest  5  centimes  of 
the  Latin  Union  are  sufficiently  accurate. 

Besides  the  English,  the  Indian  is  the  only  important  non- 
decimal  coinage. 

Indian  Money  Table. 

4  pice  =  1  anna;  16  annas  =  1  rupee. 

Notes. — The  nominal  value  of  a  rupee  is  Is.  10 \d.\  but  its  exchange 
value  is  now  much  less. 

The  sum  of  100000  rupees  (iZs.)  is  called  a  lac. 

In  all  British  colonies  English  coins  are  current. 

Also  in  the  Straits  Settlements,  Hong-kong,  &c.,  a  British  dollar ,  equal 
in  value  to  the  Japanese  yen ,  circulates. 

All  the  above  countries  (except  the  United  States)  adopt  in 
their  currency  the  principle  of  monometallism,  i.e.  one  metal 
only  (usually  gold)  has  a  fixed  standard  value. 

The  United  States  still  retains  bimetallism  (formerly  in  vogue 
in  England  and  France),  i.e.  both  silver  and  gold  are  standards. 

Note. — In  a  country  ( e.g .  India)  which  has  no  gold  coinage,  the  standard 
of  value  is  silver. 


Except  Brazil. 
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Example  i .—Add  89 fr.  78c.;  17/r.  5c.;  113/r.  50c.  and 
8  fr.  24  c.* 


Ans.  228  fr.  57  c., 

or  approximately  to  the  nearest  5  cents, 


fr. 

89-78 

17-05 

113-50 

8-24 


228  fr.  55  c. 


228-57 


Example  ii.— Multiply  7  M.  20  pf.  by  24.  M 

7-20 

24 

28  80 

Ans .  172  M.  80  pf.  144  0 

172^80 


Example  iii. — Divide  637  fr.  56  c.  by  45. 

Ans.  14  fr.  16-8  c.  5  )  637-56 

or,  to  the  nearest  centime,  14  fr.  17  c.  9 

or,  to  the  nearest  5  centimes,  14  fr.  15  c. 


Example  iv. — Taking  a  mark  as  equivalent  to  life?.,  express 
427  M.  75  pf.  in  «£,  s.  d.  to  the  nearest  penny. 

This  may  conveniently  be  done  by  Practice. 

From  the  value 

Id.  =  tV  427-75  =  value  at  Is.  per  mark. 

\d. 


at  1  s.  we  obtain  the 
value  at  Id .,  and 
from  that  the  value 
at  \d.  We  then 
cancel  the  Id.  line 
and  subtract. 


id. 


8-91..  = 


\d. 


418-84  = 


.  life?. 

Ans.  £ 20 ,  18s.  10d. 


Example  v. — Express  <£326,  135.  7 d.  in  dollars  and  cents ,  sup¬ 
posing  a  dollar  to  he  equivalent  to  4s.  2d. 


£  s.  d. 

As  1  dollar  =  50 d.,  1  cent'=  \d.  326  .  13  .  7 

If,  then,  we  reduce  the  English  money  ^6 

to  half-pence  we  obtain  the  equivalent  6533 

number  of  cents.  1 2 

78403 

Ans.  $1 568,  6  cts.  2 


_ _  156806  =  $1568  06 

*  It  is  more  usual  abroad  to  name  the  higher  denomination  only ,  and  instead  of,  e.q  , 
8 fr.  24  c.,  to  write  8*-,  24 ;  or  F  8,  24 ;  or  8’24/r. 
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LIX.  THE  METRIC  SYSTEM. 

The  Metric  System  is  the  decimal  system  of  Weights  and 
Measures  devised  by  the  French  at  the  time  of  the  great  Revolu¬ 
tion.  It  is  now  in  general  use  in  all  the  chief  countries  of  Europe 
except  Russia*  and  England,  and  there  it  has  been  adopted  for 
scientific  purposes. 

The  standard  unit  of  length  in  this  system  is  called  the  metre 
(Greek,  measure ).  The  standard  units  of  area,  volume,  capacity, 
and  weight  are  all  derived  from  the  metre,  which  is  thus  the 
fundamental  unit  of  the  system  to  which  it  gives  its  name.f  All 
other  units  of  the  system  are  either  decimal  multiples  of,  or 
decimal  parts  of,  their  respective  standard  units.  Those  which 
are  decimal  multiples  are  denoted  by  the  Greek  prefixes 
deca-  (10),  hecto-  (100),  kilo-  (1000)  { ; 
those  which  are  decimal  parts,  by  the  Latin  prefixes 

deci‘  (to)>  centi-  (too).  (tooo)- 

For  instance,  a  deca-metre  is  10  metres;  a  deci-metre  is  ^  of  a  metre; 
and  a  kilo-metre  is  1000  metres;  a  milli-metre  is  tvV?f  °f  a  metre. 

N.B. — The  Latin  prefixes  denoting  parts  of  a  standard  unit,  all  end  in 
the  letter  i. 

The  metric,  being  a  decimal  system,  possesses  the  following 
advantages  over  a  non-decimal  system  which  have  already  been 
noticed  in  the  case  of  decimal  money. 

“Reduction”  involves  no  labour ,  for  it  consists  simply  in  either 
multiplying  or  dividing  by  a  'power  of  ten. 

For  instance,  5  kilometres  is  5000  metres ;  45  metres  is  «045  of  a  kilometre ; 

6*5  decametres  is  650  decimetres’,  1*5  decimetres  is  *15  of  a  metre. 
Also,  8  kilometres  50  metres  is  either  8  •  050  kilometres ,  or  8050  metres. 

Consequently,  it  is  unnecessary  to  write  the  name  of  more  than 
one  denomination  in  the  measure  of  any  quantity.  Thus  the 
necessity  for  anything  corresponding  to  the  English  “Compound” 
Rules  is  avoided,  and  all  operations  are  performed  by  simple 
addition,  subtraction,  &c.,  in  decimals. 

Note. — The  decimal  point  is  not  always  used  in  foreign  countries,  a 
comma,  or  a  gap,  denoting  its  position’,  thus,  6m05,  or  6,05m.,  stands  for 
6*05  metres,  i.e.  for  6  metres  5  centimetres. 


*  Russia  and  the  United  States  of  America,  though  possessing  a  decimal  coinage,  have 
not  adopted  a  decimal  system  of  Weights  and  Measures.  In  the  United  States  the 
English  Weights  and  Measures  are  still  retained. 

t  The  inventors  of  the  system  chose  as  the  fundamental  unit  a  ten-millionth  part  of  a 
quarter-meridian  of  the  globe;  the  length  they  thus  obtained  is  preserved  in  a  metal  rod 
—the  standard  metre— kept  at  Paris, 
t  The  Greek  prefix  myria-  (10,000)  is  also  sometimes  used. 
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Moreover,  when  once  the  meanings  of  the  names  of  the  various 
units  are  known,  the  “  tables”  of  the  metric  system  (unlike  our 
complex  English  tables)  impose  no  tax  on  the  memory. 

Note. — Those  parts  of  the  following  tables  which  are  printed  in  thick 
type  are  specially  useful. 

Length. 

Standard  unit,  the  Metre. 

Multiples. 

1  kilo  metre  {Km.)  =  1000  metres. 

1  hedo-mQtYQ  (Ilm.)  =  100  metres. 

1  deca- metre  (Dm.)  =10  metres. 

Hence  10  Dm.  =  1  Hm.,  10  Hm.  =  1  Km. 

Also,  i  metre  =  •!  Dm.  =  »01  Hm.  =  *ooi  Km. 


Parts. 

1  tfea-metre  {dm.)  =  or  •  1,  of  a  metre. 

1  centi  metre  {cm.)  =  or  *oi,  of  a  metre. 

1  milli- metre  {mm.)  =  or  of  a  metre. 

Hence  10  mm.  =  1  cm.,  10  cm.  =  1  dm. 

Also,  i  metre  =  10  dm.  =  ioo  cm.  =  1000  mm. 

Note. — The  kilometre,  metre,  and  centimetre  are  the  units  of  length 
commonly  employed ;  the  others  are  seldom  used. 

For  instance,  the  length  3675  metres  might  be  written  and  read  as 
“3  kilome tres,  6  hectometres,  7  decametres,  5  metres”;  but  it  is  much  more 
usual  and  convenient  to  write  it  thus,  3*675  Km.,  and  to  read  it  thus, 
“3  kilometres ,  675  metres' ’. 

Example  i. — Express  47*6  metres  (i)  in  kilometres ;  (ii)  in  centi¬ 
metres. 

(i)  [As  1000  metres  =  1  kilometre,  in  order  to  express  metres  in  kilo¬ 
metres,  we  have  but  to  divide  by  1000 ;  i.e.  to  move  the  decimal  point 
three  places  to  the  left.  Hence — ] 

47*6  metres  =  *0476  kilometres  Ans.  (i). 

(ii)  [As  1  metre  =  100  centimetres,  in  order  to  express  metres  in  centi¬ 
metres,  we  have  but  to  multiply  by  100 ;  i.e.  to  move  the  decimal 
point  two  places  to  the  right.  Hence — ] 

47*6  metres  =  4760  centimetres  Ans.  (ii). 
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Example  ii. — Find ,  in  metres ,  the  sum  of  -04  Km .,  86*5  Dm.* 
34  m,  3*4765  Km.,  213  mm.  m 


[We  first  express  all  the  quantities  in  the 
same  denomination,  metres ,  and  then  add  the 
resulting  decimals.] 

Ans.  4385-113  m. 

Example  iii .—Multiply  2  Km.  85  m.  by  34. 

[We  first  express  the  given  quantity  in  the 
single  denomination  kilometres ,  and  then  mul¬ 
tiply  the  resulting  decimal  by  34.] 

Am.  70-89  Km.;  or  70  Km.  890  m. 


40- 

865* 

3-4 

3476-5 

•213 


4385 

-113 

Km. 

2 

-085 

34 

8 

340 

62 

55 

70 

•890 

10 

5 

9 

2 

1 

30 

1 

15 

.  15 

m. 

(9-45 


0(9-456 


Example  iv.— . Divide  217  m.  50  cm.  by  23. 

[We  first  express  the  given  quantity  in  m 

the  single  denomination  metres,  and  then  23)217-50 

divide  the  resulting  decimal  by  23,  until  207 

the  quotient  obtained  is  sufficiently  ac¬ 
curate  for  our  purpose. 

(i)  If,  in  this  case,  we  carry  the  divi¬ 
sion  to  two  places  of  decimals,  the  result 
is  9  metres  45  centimetres ,  with  the  re¬ 
mainder  15  centimetres. 

(ii)  If  the  next  figure  in  the  quotient  be 

obtained  we  have  the  more  accurate  result,  , . .  v 

9  metres  45  •  6  centimetres ,  with  the  remain-  V11) 

der  12  millimetres,  i.e.  1-2  centimetre.'] 

Correct  to  the  nearest  centimetre,  the  result  is  9  metres  46  centimetres. 


150 
138 
..  12 


Example  v.—Find  the  cost  of  16  metres  35  centimetres  of  silk  at 
5  francs  60  centimes  per  metre. 


[16  metres  25  centimetres  =  16-25  metres,  16*35 

and  5  francs  60  centimes  =  5*6  francs.  Hence ]  5*6 

francs.  98  10 

Required  cost  =  5* 6X16. 25  8175 

=  91*56  francs  91-560 


—  91  francs  56  centimes  Am. 


Example  vi. — If  36  metres  75  centimetres  of  cloth  cost  1 54  francs 
35  centimes ,  find ,  to  the  nearest  5  centimes ,  the  value  of  21 
metres  80  centimetres  of  the  cloth. 

metres.  francs. 

36-75  cost  154-35 

-*-81-8  .  154-35  x  |^  =  91 ' -Be...  =  91  fr.  55  c.  Am. 

*  The  working,  having  already  been  exemplified  under  Decimals,  is  omitted  here. 
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Area. 

Standard  unit,  the  Square  Metre; 

(i.e.  an  amount  of  surface  equal  to  the  area  of  a  square  each  of 
whose  sides  is  one  metre  long). 

We  have  seen  (page  30)  that  a  table  of  Square  measure  is 
obtained  by  squaring  Long  measure. 

Hence,  as  1  metre  =  100  centimetres, 

1  square  metre  (sq.  m.)  =  10000  sq.  centimetres  (so.  cm.). 

And,  as  1  decametre  =10  metres. 

1  square  decametre  (sq.  Dm.)  =  100  square  metres. 

And  so  on. 

In  measuring  land*  the  square  decametre  (i.e.  100  square  metres) 
is  taken  as  the  principal  unit;  this  is  called  an  Are,  and  the 
Greek  and  Latin  prefixes  are  applied  to  this  unit. 

Thus  1  hect  are  (Ha.)  =  ioo  ares  (a.). 

1  dec-are  (Da.)  =10  ares. 

1  deci-are  (da.)  =  of  an  are. 

1  centi-are  (ca.)  =  of  an  are  (=  1  sq.  metre). 

Note. — The  student  must  be  careful  here  to  avoid  confusion: — 

e.g.  the  decametre  is  a  measure  of  length , 

a  square  decametre  is  not  ten  (but  100)  square  metres. 

But  the  are  is  a  measure  of  surface ,  a  decare  is  ten  ares. 


Volume. 

Cubic  Measure. 

Standard  unit,  the  Cubic  Metre; 

(i.e.  the  volume  of  a  cube  whose  edge  is  one  metre  in  length, 

A  table  of  Cubic  measure  is  obtained  by  cubing  Long  measure. 

Hence,  as  1  metre  =100  centimetres, 

1  cubic  metre  (c.m.)  =  1000000  cubic  centimetres  (c.cm.). 

And,  as  1  decimetre  =  yyj  of  a  metre, 

1  cubic  decimetre  (c.dm.)  =  yooo  0 *  a  cubic  metre. 

And  so  on. 

The  cubic  metre  is  sometimes  called  a  stere,  to  which,  of 
course,  the  Latin  and  Greek  prefixes  may  be  applied. 

Thus  1  deca-stere  =  io  steres;  1  deci-stere  =  of  a  stere. 

*  In  the  case  of  a  very  large  portion,  the  area  would  be  expressed  in  square  kilometres. 
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%  Capacity * 

The  principal  unit  of  capacity  is  the  cubic  decimetre ,  which  is 
called  a  Litre. 

1  hectolitre  (HI.)  =  ioo  litres. 

1  decalitre  (Dl.)  =10  litres. 

1  decilitre  (dl.)  =  of  a  litre. 

1  centilitre  (cl.)  =  of  a  litre. 

N.B. — As  a  litre  is  a  cubic  decimetre ,  i.g.  j-q00  of  a  cubic  metre, 
iooo  litres  =  i  cubic  metre .  (I). 

Weight. 

Standard  unit,  the  Gramme. 

The  gramme,  like  all  the  other  standards  of  the  Metric  System, 
is  derived  from  the  fundamental  unit  of  length,  the  metre. 

A  gramme  is  the  weight  of  a  cubic  centimetre  of  pure  water 
when  at  its  greatest  density.! 

1  kilogramme  (Kg.)  =  iooo  grammes. 

1  hectogramme  (Hg.)  =100  grammes. 

&c. 

As  the  gramme  is  a  very  small  unit,  the  kilogramme  is  the 
principal  unit  employed  for  general  purposes  (such  as  the  English 
pound  Av.  is  used  for).  For  large  bulks  the  following  units  are 
employed: —  the  quintal  =100  kilogrammes. 

and  the  tonneau  (T.)  =  1000  kilogrammes. 

N.B. — As  1  decimetre- =  10  centimetres, 

1  litre ,  i.e.  1  cubic  decimetre,  =  iooo  cubic  centimetres. 

Hence,  a  litre  of  water  weighs  iooo  grammes . (II). 

Note.— It  is  unnecessary  to  give  many  easy  examples  in  Area,  Volume, 
and  Weight,  as  they  are  worked  in  exactly  the  same  way  as  those  given 
under  Length. 

Example  vii. — Find  the  cost  of  a  plot  of  building  land  containing 
2  hectares  1 7  ares,  at  3  francs  50  centimes  per  square  metre. 

3  hectares  1  7 >  ares  =  217  ares 

=  21700  sq.  metres. 

fr. 

/.  reqd  cost  =  3-5  X  21700  =  75950  francs  Am. 


*  Used  for  Liquids ,  &c. ,  as  stated  on  page  31. 

t  i.e.  weighed  under  certain  conditions  as  regards  both  atmospheric  pressure  and 
temperature. 
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Example  viii. — Find  the  greatest  (i)  quantity ,  (ii)  weight ,  of  water 
which  could  be  contained  in  a  rectangular  reservoir  23  metres 
20  centimetres  long ,  16  metres  5  centimetres  wide ,  and  2  metres 
25  centimetres  deep . 

(i)  Volume  of  water  =  23-2  X  16-05  X  2*2  5,  cubic  metres 

=  23-2  X  16-05  X  2-25  X  1000  litres* 

=  232  X  1605  X  2-25  litres 
=  837810  litres 
=  8378-1  hectolitres  Ans.  (i). 

(ii)  Hence  weight  of  water  =  837810  X  1000  grammes t 
=  837810  kilogrammes 
=  837-81  tonneaux  Ans .  (ii). 


Conversion  of  Metric  into  English  Measures, 
and  Vice  VersS. 

Correct  to  five  places  of  decimals 

i  metre  =  39-37079  inches. 

And  1  English  gallon  contains  277-274  cubic  inches. 

By  help  of  these  two  equivalents  we  can,  approximately,  by 
the  methods  of  Chapter  L,  convert  any  given  Metric,  into  the 
corresponding  English,  measure,  or  vice  versa. 

N.B. — Since  1  metre  =  39-37079  inches , 

1  square  metre  =  (39-37079)2  square  inches ; 
and  1  cubic  metre  =  (39-37079)3  cubic  inches. 

Note.— The  following  rough  approximations  should  be  borne  in  mind 
though  not  accurate  enough  for  use  in  actual  calculations,  they  afford  the 
means  of  making  a  rough  rapid,  or  even  mental,  test  of  results  calculated 
from  more  accurate  data.  In  this  way  any  great  error  in  the  result  of  a 
long  calculation  (such  as  would  be  caused  by  the  misplacing  of  a  decimal 
point)  may  at  once  be  detected. 

a  litre  is  about  \\  pints:}: 

a  hectolitre  .  22  gallons. 

a  kilogramme  .  2\  lbs.  Av., 

a  gramme  .  15  grains , 

a  quintal  .  2  cwts. 


a  metre  is  aoout  mcnes, 

a  kilometre  .  5  furlongs, 

a  centimetre  .  §  of  an  inch. 

a  hectare  .  2£  acres , 

an  are  .  4  notes. 


See  (1),  on  page  232. 
(838) 


t  See  (II),  on  page  232. 


t  i.e.  a  “reputed  quart”. 

Q 
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Example  ix. — Express  5  metres  24  centimetres  in  feet  and  inches 
correct  to  the  nearest  eighth  of  an  inch. 


5  metres  24  centimetres  =  5*24  metres 

=  5*24  X  39*37079,  inches 
—  206*3  inches 
=  17  ft.  2^  in.  Ans. 


39*370\§ 
4  25 


196*86 
7  87 
1  57 
206*30 


Example  x. — Express  17  miles  250  yards  in  kilometres  correct  to 
the  nearest  metre « 


17  mi.  250  yds.  =  30170  yds. 

=  30170  X  36  in. 


30170  X  36 
“39^7079  ^ 


=  27587  metres 
=  27*587  Km.Jws. 


iYote. — Remembering  that  a  Km. 
is  about  5  fur.,  and  applying  this 
as  a  rough  test,  we  see  that  our 
result  is  a  reasonable  one. 


30170 
_ 36 

181020 

90510  metres. 
3$*§XqX$) 1086120 (27586*9 
787416 
298704 
275595 
23109 
19685 
3424 
3149 
275 
236 
39 


Example  xi. — Express  hectolitres  in  gallons  and  pints  correct 

to  the  nearest  pint. 

o  50 

2*5  HI.  =  250  litres  =  —  --  cubic  metre.  [See  (I),  page  232.] 


*We  calculate  the  value 
of  this  expression  to  om 
place  of  decimals  in  the 
final  quotient.  See  Chap. 
L  for  the  method. 


=  -j  cubic  metre 
=  \  X  (39-37079)3 

_  l  (39/ 3707 9)3 

4  277-274 


cubic  inches 
gallons* 


=  55  gallons  Ans. 


Example  xii. — Express  1  acre  3  ro.  15  po.  in  ares ,  correct  to  the 
nearest  square  metre. 


1  ac.  3  ro.  15  po.  =  8923*75  sq.  yds. 

=  8923*75  X  9  X  144  inches 


t  We  calculate  this,  to  the 
nearest  integer,  by  the  me¬ 
thods  of  Chap.  L.  See  Ex. 
xxi,  p.  184. 


=  8923*75  X  9  X  144 
(39-37079)2 
=  7461  sq.  metres 
—  74*61  ares  Ans. 


sq.  metresA 


Note. — For  further  examples  of  this  class  see  Chapter  LXI. 


FOREIGN  EXCHANGES. 
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LX.  FOREIGN  EXCHANGES. 

A  debt  due  to  a  person  in  a  foreign  country  might  be  paid  in 
any  one  of  the  following  three  ways— 

(1)  by  transmitting  gold  coins  (specie); 

(2)  by  transmitting  gold  bars  (bullion); 

(3)  by  means  of  a  Bill  of  Exchange  (see  Chap.  LVI.). 

If  either  the  first  or  second  method  be  chosen  it  is  necessary 
(in  order  to  determine  the  amount  of  gold  which  must  be  sent  to 
discharge  any  particular  debt)  to  know  the  comparative  value  of  a 
gold*  coin  of  each  of  the  two  countries,  i.e.  the  ratio  of  the  amounts 
of  pure  gold*  in  them.  This  is  called  the  Par  of  Exchange. 

For  instance,  there  is  as  much  gold  in  1000  sovereigns  as  there  is  in 
2522  ten-franc  pieces ;  and  so  the  par  of  exchange  between  England  and 
France  is  £1  =  25  •  22  francs. 

The  trouble  and  expense,  however,  of  transmitting  specie  or 
bullion  is  considerable,  and  so  these  methods  are  very  seldom 
adopted;  the  third  is  the  usual  method. 

Now  the  cost ,  in  the  coin  of  one  country,  of  a  Bill  of  Exchange, 
payable  in  the  coin  of  another  country,  is  not  determined  from 
the  Par  of  Exchange.  Foreign  Bills,  like  other  marketable 
things,  fluctuate  in  price,  their  market  rate  rising  or  falling  with 
any  increase  or  decrease  in  the  demand  for  them.  This  market 
rate  is  called  the  Course  of  Exchange ,  or  the  Rate  of  Exchange , 

and  the  cost  of  a  Foreign  Bill  depends  upon  the  course  of  exchange 
at  the  time  it  is  bought. 

Example  i. — Exchange  £4  7 2,  10s.  into  francs  at  25*16  francs 
for  £1. 

francs. 

£472-5  =  25.16  X  472-5  =  1 1888- 10  francs.  Am. 


Example  ii. — Exchange  £320  into  rupees  when  the  rate  of  ex¬ 
change  is  Is.  2-| -d.  for  1  rupee. 


d. 

As  14 


3 


320  X  240 


rupee. 

is  equivalent  to  1 

320  X  240 

1  4j3 
a*8 


rupees 


=  5342-^  rupees 
=  Rs.  5342,  10  annas ,  nearly.  Ans. 


*  Silver ,  in  the  case  of  two  countries  having  a  silver  standard. 
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Example  iii. — Exchange  5380  marks  into  sterling  at  20*34 \m. 
for  £\. 

marks.  £ 

20*345  are  equivalent  to  1 

/.  5380  .  ’  ”  5380 


1  X 


20-345 


£264-438... 

=  £  2  6  4,  8s.  9d.  A  ns. 


Example  iv. — Exchange  3560  tael  into  sterling  at  2s.  lie?,  for 

1  taeL  tael.  d. 

1  is  equivalent  to  35 

#\  3560  .  3560  X  35  =  ,£519,  3s.  4 d.  An*. 


Note. — The  student  will  notice  a  remarkable  difference  between  the 
exchange  value  and  the  nominal  value,  as  given  on  page  225,  of  the  coin 
of  a  country  having  a  silver  standard.  This  is  mainly  due  to  the  depre¬ 
ciation  of  late  years  in  the  value  of  silver.  For  instance,  the  exchange 
value  of  the  rupee  is,  owing  to  this  cause,  far  below  its  nominal  value. 

Courses  of  exchange  are  published  twice  a  week  in  the  London 
daily  newspapers,  namely  the  rates  then  ruling  “  on  ’Change  ”  in 
London  with  respect  to  the  money  of  various  foreign  countries, 
and  also  the  rates  telegraphed  from  various  foreign  centres  as  then 
ruling  in  them  with  respect  to  English  money.  These  “quota¬ 
tions  ”  are  usually  given  in  one  of  two  ways ;  in  the  case  of  some 
countries  the  value  of  £i  in  the  foreign  coinage  is  given;  in  the 
case  of  others,  the  value  of  the  principal  foi'eign  coin  is  given  in 
pence,  or  in  shillings  and  pence. 

For  instance,  “Paris,  25*19^”  means  25  francs  19^  centimes  for  £1, 

“Vienna,  11»97”  .  11  gulden  97  kreuzer  ...  £1. 

“Lisbon,  40^  ”  .  40%  pence  ...  1  milreis. 

Note. — In  the  cases  of  St.  Petersburg,  Amsterdam,  and  New  York,  two 
ways  are  used.  Quotations  telegraphed  from  St.  Petersburg  appear  in  the 
form  “93*70”,  which  means  93  roubles  70  kopeks  for  £10;  but  the 
London  rate  appears  in  the  form  “  25|  ”,  which  means  25 \d.  for  1  rouble. 

The  rate  telegraphed  from  Amsterdam  appears  in  the  form  “12*09”, 
which  means  12  florins  9  cents  for  £1 ;  but  the  London  rate  appears  in 
the  form  “  12  2f  ”,  which  means  12  florins  2f  stivers*  for  £1. 

The  rate  telegraphed  from  New  York  appears  in  the  form  “4*86”,  which 
means  4  dollars  86  cents  for  £1 ;  whereas  the  London  rate  takes  the  form 
“48£”,  i.e.  48gd.  for  $1. 

In  such  “  quotations”  the  coin  represented  by  unity  is  called  the 
“fixed  price”;  and  its  value  in  other  coins  the  “variable  price”. 

Note. — The  extent  to  which  the  course  of  exchange  between  two  coun¬ 
tries  fluctuates  above  or  below  their  par  of  exchange  is  limited  by  the  cost 
of  transmitting  gold ;  for  no  one  would  care  to  buy  bills  with  which  to 
defray  a  debt,  if  he  could  at  less  cost  transmit  gold ;  these  limits  are  called 
specie  points. 

*Here  2f  is  not  a  decimal  of  a  florin ;  1  florin— 20  stivers. 
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Example  y.— . Exchange  £218,  12.9.  6d.  into  marks  at  20-38. 

£  marks. 

As  1  is  equivalent  to  20-38 

.‘.  218-625  .  20-38  x  218-625 

=  4455-58 M.  Am. 


Example  vi. — Exchangers!,  13.s’.  5 d.  into  Dutch  money  at  12  If. 

£  florins. 

As  1  =  12  florins  lA  stivers  =  1 2-^- florins  =  12-0875 

.•.  87-652  .  =  12-0875  x  87-652 

=  1059*49  florins.  Ans. 

When  th£  Course  of  Exchange  quotations  are  for  cheques,  or 
bills  payable  at  sight  ( i.e .  for  bills  payable  without  delay)  they 
are  called  short  rates';  when  the  quotations  are  for  bills  the 
payment  of  which  is  deferred,  they  are  called  long  rates. 

For  instance,  “Paris,  cheques,  25*16”;  “Vienna,  sight,  12*97”;  “Hong- 
Kong,  T. T.*,  2 s.  If d.’\  are  specimen  quotations  of  short  rates. 

“St.  Petersburg,  3  mo.,  93*70”;  “New  York,  60  days,  48f  ”,  are  speci¬ 
men  quotations  of  long  rates. 

The  difference  at  any  particular  date  between  a  long,  and  the 
corresponding  short,  rate  is  the  discount  (at  the  current  rate  per¬ 
cent  of  discount)  for  the  time  named  in  the  long  rate. 

N.B. — In  calculating  this  discount  in  order  to  find  the  short 
rate  corresponding  to  a  given  long  rate,  or  vice  versa,  results  of 
sufficient  accuracy  are  obtained  by  simply  taking ,  to  3  places  of  decimals , 
the  interest  on  the  variable  price  mentioned ,  and  either 
adding  this  interest  to,  or  subtracting  it  from,  the  variable  price , 
according  as  the  case  requires  a  greater  or  less  variable  price. 

The  fluctuations  in  the  Course  of  Exchange  between  two 
countries  are  due  to  several  causes,  the  chief  of  which  is  called 
the  Balance  of  Trade. 

Thus,  if  the  exports  from  England  to  France  were  equal  in  value  to 
those  from  France  to  England,  accounts  between  the  two  countries  could 
be  settled  without  transmitting  any  gold ,  and  the  short  Rate  of  Exchange 
would  coincide  with  the  Par  of  Exchange.  But  when  the  exports  from 
France  to  England  exceed  in  value  those  from  England  to  France,  and 
the  balance  of  trade  is  in  favour  of  France,  the  demand  in  London  for 
bills,  by  which  to  pay  for  French  goods,  increases  and  their  price  rises. 

Now  if  this  were  the  sole  cause  the  rate  in  London  on  Paris,  and  that 
in  Paris  on  London  would  be  the  same  on  any  particular  date.  But  this 
is  seldom  the  case  as  there  are  persons  who  speculate  in  Bills  of  Exchange, 
thus  increasing  the  demand  for  them  sometimes  in  the  one  place  more 
than  the  other.  Also  news  affecting  the  demand  for  Bills  may  reach 
the  one  place  some  hours  before  the  other. 


Telegraphic  transfers. 
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Example  vii.—  Find  the  cost  in  London  of  a  bill  for  6550  francs 
payable  in  Paris  when  the  Course  of  Exchange,  London  on 
Paris ,  is  25*21. 

Here  the  expression  “  London  on  Paris,  25*21”  gives  the  rate 
which  rules  on  ’Change  in  London,  and  means  that  £1  cash  paid 
m  London  will  buy  a  bill  for  25*21  francs  payable  at  Paris, 
francs.  £ 

Hence,  as  a  bill  for  25 •  2 1  payable  in  Paris  costs  1  cash  in  London 

/ .  6550  ......  6550 

25*21  . 

=  <£259*817 
=  £259,  1 6s.  4 d.  A  ns. 


Example  viii.  Find  the  “  sight  ”  quotations  corresponding  to  the 
following  “long”  rates,  (i)  London  mi  Paris,  3  mo.,  25*31; 
(ii)  Berlin  on  London,  8  days,  25*35;  the  rate  of  discount 
being  4%. 

(i)  “ London  on  Paris,  3  mo.,  25*31  ”,  means  that 

£1  cash  paid  in  London  buys  a  bill  for  25*31  francs  pay¬ 
able  in  3  mo.  at  Paris. 

Now  the  interest  on  25-31  francs  for  3  mo.  at  4%  is 
25-31  X  1  X  =  -2531. 

And  as  £1  will  buy  fewer  francs  payable  at  sight  than  in 
3  mo.  we  subtract  -2531  fr.  from  25-31  fr.,  obtaining  as  the 
short  rate  required  25*06  fr.  nearly. 

A  ns.  (i)  25*06. 

(ii)  “ Berlin  on  London,  8  days,  25*35”,  means  that 

25*35  marls  cash  at  Berlin  buys  a  bill  for  £1  payable  in 
8  days  at  London. 

Now  the  interest  on  25*35  marks  for  8  days  at  4/  is 
•02  marks  nearly. 

And  as  more  marks  must  be  paid  for  a  bill  for  £1  payable 
at  sight  than  for  a  bill  for  £1  payable  in  8  days,  we  add  .02 
marks  to  25*35  marks,  obtaining  25*37  marks  as  the  required 
“short”  rate. 

A  ns.  (ii)  25*37. 


In  actual  transactions  in  bills  the  debtor  has  to  pay  brokerage 
and  the  cost  of  the  government  stamp. 

In  England  the  former  is  usually  ^  o/  ^  g  j  per  miUe*^  and 
the  latter  Is.  %  (i.e.  per  mille). 


*1  per  mille,  or  1  p  m.,  means  1  per  thousand. 
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Example  ix. — Find  the  cost  ( including  the  usual  brokerage  and 
stamp)  in  London  of  a  bill  foi'  845  roubles  payable  at  sight  at 
St.  Petersburg ,  when  the  Course  of  Exchange  is — London  on  St. 
Petersburg ,  3  mo .,  93*70,  and  the  Bank  rate  of  discount  is 
4  per  cent. 

[As  £10  cash  in  London  will  buy  a  bill  for  fewer  roubles  payable  at 
sight  than  in  3  months ,  we  must  subtract  the  discount.] 

Now  the  discount  (i.e.  the  int.  on  93*70  R.  for  3  mo.  at  4%) 

=  *937  R.  nearly;  and  93*70  —  *937  =  92*76  R.  nearly. 

Hence  roubles.  £ 

a  bill  for  92*76  payable  at  sight  at  St.  P.  costs  10  cash  in  London. 

10  X  845 

92*76  . 

91*095... 

•091... 

•045... 
91*231... 

=  ,£91,  4s.  Id.  A  ns. 

There  are  various  ways  in  which  the  payment  of  a  debt  by 
means  of  a  foreign  bill  of  exchange  may  be  effected,  and  owing  to 
the  fact  that  the  Course  of  Exchange  between  two  commercial 
centres  is  not  generally  the  same  at  both  at  the  same  date*  ( e.g . 
London  on  Paris  might  be  25*21  when  Paris  on  London  is 
25*22),  the  question  arises  how  the  debtor  may  most  cheaply 
pay  his  foreign  creditor;  whether 

(i)  by  direct  remittance. 

For  instance,  a  debtor  A  in  London  owing  1000  francs  to  a  creditor  B 
in  Paris,  may  buy  for  cash  in  London,  at  the  London  rate,  a  bill  for  1000 
francs  payable  at  Paris,  and  post  it  to  B. 

Or  (ii)  by  instructing  his  creditor  to  draw  on  him. 

For  instance,  the  debtor  A  in  London  may  instruct  his  creditor  B  in 
Paris  to  draw  a  bill  payable  at  London  for  A’s  acceptance.  This  bill  B 
would  “negotiate”  (i.e.  sell)  in  Paris. 

Or  (iii)  by  indirect  exchange. 

For  instance,  A  in  London,  instead  of  treating  directly  with  B  in  Paris, 
may  discharge  his  debt  through  an  agent  C  in  some  other  place,  say 
Hamburg,  when  the  courses  of  exchange  between  London  and  Hamburg, 
and  Hamburg  and  Paris,  are  such  that  the  cost  to  A  would  be  less  this 
way  than  if  he  effected  a  direct  exchange. 

The  rate  of  exchange  which  results  in  this  third  case  (when 
one  or  more  places  intervene)  between  the  two  principal  places 
is  called  an  Arbitrated  Course  of  Exchange. 


But  the  brokerage  at  1  p.m .  =  £91  *095  -f-  1000  = 
And  the  stamp  at  ^  p.m.  =-^of£*091  = 

by  addition,  the  total  cost  = 


*  See  page  237. 
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Example  x. — A  London  merchant  wishes  to  pay  far  1000  florins' 
worth  of  goods ,  bought  in  Vienna ,  when  the  rates  of  Exchange 
are — London  on  Vienna, ,  3  mo .,  12-12^;  Vienna  on  London , 
sight, ,  11- 97-^- ;  and  the  rate  of  discount  in  London  is  3  per 

cent;  will  it  be  better  for  him  to  remit  to  Vienna ,  or  far  his 
creditor  there  to  draw  upon  him  in  London? 


A  bill  for  12-12^7?.  payable  in  3  mo.  at  Vienna  costs  £1  cash 
in  London. 

Now  the  int.  on  12-1 2-^  fl.  for  3  mo.  at  3%  is  *09 Jt.  nearly, 
and  12-12-^  —  -09  =  12-03^>* 

fl.  i  #  £ 

a  bill  for  12-03-^  payable  at  sight  at  Vienna  costs  1  cash  in  London, 


1000 


1000 

12*03 


n  O  • 


Again,  11»97^-^?.  cash  is  obtainable  in  Vienna  in  exchange 

for  a  bill  for  £1  payable  at  sight  in  London, , 

. . 


Now  (i)  is  less  than  (ii),  for  its  denominator  is  greater  than  that 
of  (ii),  while  the  numerators  are  equal. 

Hence,  in  this  case,  the  merchant  will  pay  his  debt  more  cheaply 
by  remitting.  * 


Example  xi. — Find  the  arbitrated  rate  of  exchange  at  London  on 
New  Yoi'k,  vid  Paris  and  Berlin ,  when  the  direct  rates  are — 
London  on  Paris,  25*26  (francs  for  £1); 

Paris  on  Berlin,  123-54  (francs  for  100  marks); 

Berlin  on  New  Yoi'k,  4-22  (marks  for  $1). 

[The  course  of  exchange,  London  on  New  York,  is  expressed  in  pence 
per  dollar ;  we  therefore  convert  $1  into  pence,  by  the  Chain  Rule 
exemplified  on  p.  146.] 

Hence  $1  =  4*22  marks 

a  w  \s  123-54  , 

=  4-22  X  — — —  ,  francs 


=  4-22  X  1-2354 ,  francs 


4-22  X  1-2354 
25-26 

•22  X  1-2354 


25-26 


pounds 
X  240 ,  pence 


—  49 \d.  nearly  Ans. 


Subtracting,  because  £1  will  buy  fewer  “sight”  than  “3  mo"  florins. 
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In  coins  the  precious  metal  is  mixed  with  alloy  (see  page  25). 
The  degree  of  purity  of  the  mixture  is  called  its  fineness. 

For  instance,  British  standard  gold  is  fine”,*  for  it  contains  22 

parts  by  weight  of  pure  gold  mixed  with  2  parts  of  alloy ,  and  the  ratio  of 
22  to  24  is  expressed  by 

Example  xii. — Find  the  par  of  exchange  between  the  United  States 
and  England ,  having  given  that  the  gold  eagle  (of  10  dollars ), 
1%  fine,  weighs  258  grains ,  and  that  1869  sovereigns  are  coined 
from  480  Troy  ounces  of  standard  gold  y|  fine. 


[This  is  another  example  of  the  “  Chain  Rule”.] 

£1  =  4-—  ozs.  of  English  standard  gold 
1869 


480 


=  ~~8^  x  H  X  ^77^  ozs.  of  U  S.  standard  gold 
1869  12  y 

-  48A  xilylOx  480  dollars 
-18G9  X  1  2  X  9  X  258  ^ 


1  1 


ozs.  of  pure  gold 


=  $4-866  ...  Ans. 


Example  xiii. — English  standard  (22  carat)  gold  is  worth 
£3,  17s.  10 \d.  per  Troy  ounce ;  1395  German  reichsmarks , 
900  (per  mule)  fine ,  are  coined  from  1  pfund  (500  grammes) 
of  pure  gold;  1  Troy  ounce  is  equivalent  to  31  •  1035  grammes ; 
hence  obtain  the  mint  par  of  exchange  between  England  and 
Germany. 

£ 3 ,  175.  10 \d.  =  <£3-89375;  and  22  carat  gold  is  ||  fine; 
hence,  by  the  “Chain  Rule”, 

£l  =  - — —  ozs.  of  Enqlish  standard  gold 
3-89375  y  ° 

=  378937g  X  || ,  ozs.  of  pure  gold 

= - ~ —  X  yi  X  31-1035,  grammes  of  pure  gold 

3-89375 

=  3^375  X  R  X  31  -1035  X  ScP  ^ 

=  20-43  ...  marks ,  Ans. 


Or  “  22  carats  fine”.  See  note  to  page  25 
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LXI.  THE  METHOD  OF  NINE  MULTIPLES. 

The  method  consists  in  the  formation  of  a  table  of  the  products 
ot  some  constant  number,  or  decimalized  quantity,  by  each  of 
^  ,1’  and  then  using  the  table  so  as  to  obtain,  by 

addition  alone,  the  products  of  this  constant  by  various  other 
numbers. 

It  is  a  labour-saving  process  capable  of  being  applied  to  many 
practical  purposes, — e.g.  calculating  the  cost,  or  weight  &c  of 
various  quantities  at  a  fixed  price,  or  weight,  &c.,  per  unit- 
changing  metric  into  English  weights  and  measures,  and  vice  versd- 
exchanges. 


For  instance,  suppose  we  frequently  had  occasion  to  obtain  the  product 
of  the  decimal  -24375  by  various  numbers.  Then  we  should  make  the 
following  table  consisting  of  1,  2, ...  9  times  this  decimal,  and  preserve 
the  table  for  future  use. 


Table  of  multiples  of  •  24375. 


1 ... 

...  -24375 

2  ... 

...  -48750 

3  ... 

...  -73125 

-  4  ... 

...  -97500 

5  ... 

...  1-21875 

6  ... 

...  1  -46250 

7  ... 

...  1-70625 

8  ... 

...  1-95000 

9  ... 

...  2*19375 

Now  suppose  we  happen  to  require  the  product  of  this  decimal  by  385*7. 

From  line  3  of  the  table  {by 
moving  the  decimal  point  two 

places  to  the  right)  we  obtain  300  times  the  decimal  =  73*125 
From  line  8  of  the  table  {by 


moving  the  decimal  point  one 

place  to  the  right)  we  obtain  80  =  19.500 

From  line  5  of  the  table  we 

obtam  5  =  1.21875 

From  line  7  of  the  table  {by 
moving  the  decimal  point  one 

place  to  the  left)  we  obtain  .7 .  =  *170625 

by  addition,  385*7  .  =  94*014375 


Note.—' The  table  is  easily  formed,  for  line  4  is  obtained  by  doublinq 
line  2 ;  line  7  by  adding  lines  3  and  4,  &c. 
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Example  i. — Make  a  table  of  multiples  for  use  in  calculating  the 
cost  of  coal  (tons  and  cwts.)  at  11s.  7 d.  per  ton ,  and  use  it  in 
finding  the  cost  of  ( i)  453  tons ;  (ii)  72  tons  13  cwts. 

11s.  Id.  =  ,£*579166. . 

[It  is  unnecessary  to  carry  the  table  beyond 
6  places  of  decs,  unless  we  require  the  cost 
of  numbers  of  tons  exceeding  1000.] 

Now,  from  the  table,  £ 

(i)  400  tons  cost  231*6666 

50  .  28*9583 

3  .  1*7375 

,  by  addition,  453  .  262*362 

=  £262,  7s.  3d.  A  ns.  (i). 


ton. 

£ 

1  .... 

..  *579166 

2  .... 

..  1*158333 

3  .... 

..  1*737500 

4  .... 

..  2*316666 

5  .... 

..  2*895833 

6.... 

..  3*475000 

7  .... 

..  4*054166 

8  .... 

..  4*633333 

9  .... 

..  5*212500 

[Since  cwts.  are  tiventieths  of  a  ton,  cwts.  are  decimalized  by  multiply¬ 
ing  their  number  by  5.] 


(ii)  72  tons  13  cwts.  =  72*65  tons,  and  from  the  table — 

£ 

70  tons  cost  40*5417 

2  1*1583 

•6  .  *3475 

•05. .  *0289 

.,  by  addition,  72*65  .  42*076  =  £42,  Is.  6d.  Ans.  (ii). 


Example  ii. — Given  that  1  metre  =  39*37079  inches ,  make  a 
table  for  use  in  converting  feet  into  metres ;  and  use  it  in  the 
case  of  (i)  1756  ft.;  (ii)  309  ft.  7|  in. 


As  39*37079  in.  =  1  metre, 

1  o 

1  foot,  or  12  in.  = -  metre 

39*37079 

=  *3  047945  metre. 

Now,  from  the  table,  metres. 

304*7945 
213*3562 
15*2397 
1*8288 


(ii)  309  ft.  7£  in 
-  309*625  ft.  : 


535*219  =  535  m.  22  cm.  nearly  Ans.  (i). 

metres. 

{91*4383 
2*7431 
•1828 
•0061 
•0015 


(i)  1756  ft.  = 


ft.  metres. 

1  =  *3047945 

2  =  *6095890 

3  =  *9143835 

4  =  1*2191780 

5  =  1*5239725 

6  =  1*8287670 

7  =  2*1335615 

8  =  2*4383560 

9  =  2*7431405 


94*372  =  94  wi.  37  cm.  nearly  Ans.  (ii). 
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LXII.  SQUARE  ROOT. 

The  square  root  of  a  given  number  is  the  number  whose 

square*  is  equal  to  the  given  number.  “  “ 

For  instance,  3  is  the  square  root  of  9,  for  32,  i.e.  3  x  3,  =  9; 

and  7  is  the  square  root  of  49,  for  72,  i.e.  7x7,  =  49. 

The  square  root  of  a  number  is  indicated  by  the  symbol  V. 

For  instance,  V9  and  V49  are  read  “ square  root  of  9”  and  “square 
root  of  49”;  or,  shortly,  “root  9”,  “root  49”.+ 

The  squares  of  the  first  twelve  numbers  are  known  from  the 
multiplication  table,  namely, 

l2  =  1,  22  =  4,  32  =  9,  42  =  16,  S2  =  25,  62  =  36,  72  =  49, 

82  =  64,  92  =  81,  102  _  100?  ll2  =  121>  122  =  144 

Hence,  conversely,  the  following  square  roots  are  also  known, 
Vl  =  1,  V4  =  2,  a/9  =  3,  V16  =  4,  V25  =  5,  V36  =  6,  V49  =  7, 
V64  =  8,  VbI  =  9,  VlOO  =  10,  Vl21  =  ll,  Vl44=12. 

Hence  also  V400  =  20,  Vl600  =  40,  V2500  =  50  &c., 
and  VlOOOb  =  100,  V 40000  =  200,  ViebdOO  =  400,  V250000=500,  &c. 

I  he  following  squares,  with  the  corresponding  square  roots, 
should  also  be  known: —  132  =  169,  142  =  196 

152  =  225,  162  =  256,  172  =  289,  182  =  324,  192  =  361. 

From  these  tables  it  is  evident  that  comparatively  few  numbers 
have  integral  square  roots. 

For  instance,  as  the  square  root  of  16  is  4,  and  the  square  root  of  25  is 
5,  the  square  root  of  any  number,  say  19,  between  16  and  25  must  be 
greater  than  4,  and  less  than  5,  and  so  cannot  b$  an  integer. 

In  fact,  the  square  root  of  such  a  number  (e.g.  19)  cannot  be  exactly 
found,  though,  as  we  shall  see  later,  we  may  find  an  approximation  as 
close  as  we  please. 

A  number  which  has  an  exact  square  root  is  called  a  perfect 

square.  ' - 

For  instance,  81  is  a  perfect  square ,  for  its  square  root  is  9  ; 
and  is  a  perfect  square ,  for,  as  £  x  £  =  £«,  its  square  root  is  f. 

When  the  factors  of  a  perfect  square  are  known,  its  square 
root  is  also  known. 

For  instance,  the  square  root  of3x3x7x7x2x2  i  e  oi 
(3  x  7  X  2)2,  is  evidently  3  x  7  X  2,  or  42. 

*  See  p.  12.  ”  " 

t  The  sign  V  was  originally  the  letter  r,  the  initial  of  the  word  radix,  Latin  for  “root”. 
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Example  i. — Find ,  by  factors ,  the  square  root  of  the  perfect  square 
*  156816. 


We  see  that  the  given  number  is  exactly  divisi-  4  )  15681 6 

ble  by  4,  and  that  the  quotient  is  also  divisible  4)39204 

by  4.  Also  that  9801  is  divisible  by  9,  and  the  9  )9801 

quotient  by  9.  (See  Tests  of  Divisibility,  p.  52.)  ^  )1089 

Hence  156816  =  4X4X9X9X11X11.  1  f  )l21 

.*.  V156816  =  4  X  9  X  1 1  =  396  Am.  “IT 


Example  ii. — Find,  by  factors,  the  square  root  of  jjg|g  • 


y/\ 


5625 

5929 


5  X  5  X  15  X  15 
7  X  7  X  11X11 


5_X_15 

7X11 


75 

77 


A  ns. 


Note. — This  method  of  finding  square  root  is  not  of  much  practical  use, 
for  we  cannot  always  say  from  inspection  whether  a  number  is  a  perfect 
square  or  not,  or  whether  it  has  factors  small  enough  to  be  easily  found. 


The  following  theorems  are  important: — 

(I)  No  perfect  square  can  end  in  2,  3,  7,  or  8. 

For  the  square  root  of  a  perfect  square  must  end  in  one  of  the 
digits  0,  1,  2,  3,  4,  5,  6,  7,  8,  or  9. 

Hence  any  perfect  square  must  either  end  in  0,  or  in  the  units' 
figure  of  the  square  of  one  of  the  other  digits ,  i.e.  in  o,  or  in  the 
units’  figure  of  I,  4,  9,  16,  25,  36,  4g,  64,  or  81. 

Hence  the  right-hand  figure  of  a  perfect  square  must  be  either 
o,  1,  4,  9,  6,  or  5,  and  cannot  be  either  2,  3,  7,  or  8. 

Note. — Hence,  although  we  cannot,  without  trial,  say  whether  such  a 
number  as  496325  is,  or  is  not,  a  perfect  square,  we  can  at  a  glance  tell 
that  47638  is  not  a  perfect  square. 

(II)  The  square  of  any  given  number  has  either  double ,  or  one 
less  than  double ,  the  number  of  figures  in  the  given  number. 

For,  since  the  square  of  10  is  100, 

the  square  of  any  single  digit  has  either  one  or  two  figures  in  it. 

And  since  the  square  of  100  is  10000, 

the  square  of  any  number  between  10  and  100  has  either  three 
or  four  figures  in  it.  And  so  on. 

Hence  the  number  of  figures  in  the  integral  part  of  the  square 
root  of  a  number  is  found  by  counting  the  number  of  couples  of 
figures  in  the  number,  beginning  on  the  right ,  and  including  part 
of  a  couple,  if  such  there  be. 

For  instance,  the  number  of  figures  in  the  square  root  of  64,00,00  is 
three ,  and  the  number  of  figures  in  the  square  root  of  9I00100  is  also  three. 
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0*0  fhe  s1mre  of  the  sum  of  two  numbers  is  equal  to  the  sum 
of  their  squares  plus  twice  their  product. 


^4  o' and  y18^1166’  the  number  ^  and  regard  it  as  the  sum  of 


Then  (40  +  7)2  =  47  x  (40  +  7) 

=  47  x  40  +  47  x  7* 

=  (40  +  7)  x  40  +  (40  +  7)  x  7 

=  40  x  40  +  7x  40  +  40  x7  +  7x7* 
=  402  +  twice  40  x  7  +  72. 

N.B. — Hence  472  —  402  =  twice  40  x  7  +  72 

=  ( twice  40  -f  7)  x  7. 

Similarly,  in  the  case  of  any  other  numbers _ 

e.g.  3652— 3602  =  {twice  360  +  5)  x  5. 

7  fro™, a  square  {e.g.  472)  we  subtract  the  square  of  part 

of  its  root  {e.g.  402),  the  remainder  (R) 

=  {twice  this  part  of  the  root  +  the  remaining  part)  x  the  rerrtf  part. 
Hence  the  following 

General  method  of  finding  the  Square  Root  of  a  number. 


For  instance,  to  find  the  square  root  of  2209. 

Marking  the  number  off  into  periods  of  two  figures,  beginning  on  the 
dlite  ’  We  ^  by  (II)>  that  the  r«I-^edS  rooks  a  numW  of  tm 

22*09  (40  +  7 
1600 
80  +  7)6  09 
609 


Also^we  know  (see  page  244)  that  Vl600  =  40 ;  and  that  +2500  =  50, 
V2209  must  lie  between  40  and  50, 
the  tens'  figure  of  the  root  is  4. 

^°TVw^2209  We  subtract  4°2>  160°.  and  then  we  know  [see  (R) 

above]  that  the  rem',  609,  =  (twice  40  +  units’  fig.  of  root)  X  units’  %• 

We  double  40  and  use  this  double,  80,  as  a  trial  divisor  of  609. 
„ny®,tbuS  °btai"  thf  u”its’  ^e  root,  7,  which  we  add  to  the  80, 

duct  6h09  ply  he  comPleted  divisor  87  by  7,  obtaining  the  pro- 

Thus  the  square  root  of  2209  has  been  found  to  be  47. 


*  See  (II),  page  10. 
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Again,  to  find  the  square  root  of  133225. 

Marking  off  the  given  number  into  “periods”,  of  which  in  this  case  there 
are  three ,  we  know,  from  (II),  that  the  reqd  root  is  a  number  of  three 
digits. 

1st  stage. 

As  133225  lies  between  160000  and  90000, 
i.e.  between  4002  and  3002, 
the  hundreds’,  figure  of  the  root  is  3. 

Subtracting  3002,  i.e.  90000,  from  133225, 
we  obtain  the  first  remainder  43225. 

2nd  stage. 

We  now  double  300,  and  use  the  double, 
i.e.  600,  as  a  trial  divisor  of  43225. 

Now,  as  600  is  contained  more  than  70 
and  less  than  80  times  in  43225,  we  try 
7  as  the  tens’  figure  of  the  root.  But  on 
multiplying  670  by  70  we  obtain  a  pro¬ 
duct  greater  than  43225. 

Hence  as  7  is  too  great  for  the  second  figure  of  the  root,  we  are  led  to  6, 
the  proper  figure. 

So  we  place  60  in  the  quotient;  also  add  60  to  600;  multiply  the  com¬ 
pleted  divisor  660  by  60,  and  then  subtract  the  product  from  43225, 
obtaining  the  second  remainder  3625. 

3rd  stage. 

We  now  repeat  the  operations  of  the  second  stage. 

Doubling  360,  we  obtain  720,  which  we  use  as  a  trial  divisor  of  3625, 
whence  we  arrive  at  the  units’  figure  of  the  root,  5 ;  for  725  X  5  yields  a 
product  =  3625. 

Thus  the  square  root  of  133225  has  been  found  to  be  365. 

N.B. — It  follows,  from  (III)  that  the  remainder  at  any  stage, 
i.e.  the  difference  between  the  given  square  and  the  square  of 
the  part  of  the  root  already  obtained,  is  of  the  form  (R);  we 
therefore  at  each  fresh  stage  form  a  new  trial  divisor  by 
doubling  the  part  of  the  root  already  obtained ;  and,  having  thence 
found  the  next  figure  of  the  root,  complete  the  divisor  by  the  addition 
of  this  newly  obtained  part  of  the  root. 

Note. — In  practice  it  is  usual  to  omit  the  place  ciphers  (such  as  are 
omitted  in  ordinary  Long  division;  see  page  15),  and  to  bring  down  the 
periods  in  succession,  when  the  above  examples  appear  thus: — 

22'09  (  47  1 3'32l25  (365 

16  9 

66)432 
396 


13,22,25 
9  00  00 
600  43225 
60 

660J  3  96  00 


720 

_ 5 

725 


300 

60 

5 


3625 


3625 


87)609 
6  09 


725 ) 3625 
3625 
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Example  in. — Find  the  square  root  of  2220100. 

Mark  off  the  number  into  periods,  be¬ 
ginning  on  the  right. 

1st  stage. 

Place  in  the  quotient  the  square  root  of 
the  greatest  perfect  square  which  is  less 
than  the  left-hand  period,  in  this  case  1. 

Subtract  l2  from  the  left-hand  period, 
and  then  bring  down  the  next  period,  22. 

2nd  stage. 

Form  a  trial  divisor  by  doubling  the  quo¬ 
tient,  1. 

Now,  remembering  that  the  new  figure  of  the  root  will  be  placed  to  the 
right  of  the  2  in  the  trial  divisor,  we  say,  or  think,  “  Twenty -something 
into  122?”  And  if  we  try  6  or  5  as  an  answer  to  this  question  we  find 
that  6  times  26,  and  5  times  25,  both  yield  too  great  a  product;  we  there¬ 
fore  conclude  that  4  is  the  second  figure  of  the  root. 

So  we  place  4  in  both  divisor  and  quotient; 
multiply  24  by  4  and  subtract  the  product  96  from  122. 

We  then  bring  down  the  next  period,  01. 

3rd  stage. 

Form  a  new  trial  divisor  by  doubling  the  quotient,  14. 

Now,  remembering  that  the  new  figure  of  the  root  will  be  placed  to  the 
right  of  28  in  the  trial  divisor,  we  say,  or  think,  “Two  hundred  and 
eighty- something  into  2601  ?”  which  leads  us  to  9  as  the  new  figure  of  the 
root.  So  we  place  9  in  both  divisor  and  quotient  and  multiply  289  bv  9 
obtaining  the  product  2601.  ^ J  J 

Thus  149  is  the  square  root  of  22201 ; 

1490  .  2220100 . 


2'22l01,0,0(1490 


24)122 

96 

289)2601 

260J_ 

00 

Ans.  1490. 


Example  iv. — Extract  the  square  root  of  39790864. 


Here,  when  we  reach  the  3rd  stage, 
we  have  as  trial  divisor  one  thousand 
two  hundred  and  sixty -something, which 
is  not  contained  in  the  remainder  1008  ; 
we  therefore  place  0  in  both  divisor 
and  quotient ,  bring  down  the  next 
period,  and  proceed  as  usual. 


39*7 9,08,64  (  6308 
36_ 

123)379 

369 

12608)1008  64 
100864 


Hitherto  we  have  applied  the  method  to  finding  the  square 
root  of  a  perfect  square,  in  which  case  the  operation  terminates, 
i.e.  no  final  remainder  occurs. 

The  process,  however,  can  be  applied  to  numbers  not  perfect 
squares;  i.e.  we  can  obtain  either  the  integral  part  of  the  square 
root  of  any  number;  or  its  root  correct  to  any  number  of  places 
of  decimals  required. 
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Example  v. — Find  the  perfect  square  nearest  to  65748. 


Obtaining  the  integral  part  of 
the  root  of  65748,  the  remainder 
is  212. 

the  square  of  25 §  falls  short 
of  65748  by  212. 

Similarly,  the  square  of  257 
exceeds  65748  by  301. 

65748  -  212,  or 
65536  is  the  reqd  number. 


6*5 7*48  (256 
4 


45)257  6'57,48  (257 

225  4 

506)3248  45)257 

3036  225 


212  507)3248 

35  49 


Square  Root  of  a  Decimal. 


Example  vi. — Find ,  correct 
root  of  401  •  7. 

We  mark  off  the  whole 
number  into  periods  as  usual. 
Then,  having  obtained  the 
integral  part  of  the  reqd  root, 
20,  we  insert  the  decimal 
£>oint  in  the  quotient,  and 
proceed  as  before,  appending 
as  many  periods  of  ciphers  as 
we  have  occasion  for. 


)  three  places  of  decimals ,  the  square 

4'01  •  ^O'OO'OO'OO  (  20*0424 
4 

4004)  1  7000 

1  6016 

40082)  98400 

80164 

40084)1823600 

Ans.  20-042. 


Note.  —  We  continue  the  process  until  the  figure  in  the  fourth  place  in 
decimals  is  known,  in  order  to  see  whether  the  required  approximation  is 
20-042,  or  20-043. 


N.B. — In  marking  the  periods  in  the  case  of  a  decimal  we 
should  always  begin  at  the  decimal  point,  proceeding  to  the 
left  in  the  case  of  any  integral  part,  and  to  the  right  for  the  decimal. 

For  instance,  in  V •  15625  we  must  mark  the  periods  thus :  —  •  15 1 62 1 5 


Square  Root  of  a  Vulgar  Fraction. 

Case  I. — When  the  denominator  is  a  perfect  square ,  we  find  the 
square  roots  of  numerator  and  denominator  separately. 

N.B. — A  mixed  number  must  first  be  reduced  to  an  improper 
fraction ,  in  this  case. 


Example  vii. — Find  (i)  \J  ,  and  (ii) 


2  5 


44 


(i)  1 3*69  (  37 

9 

67)469 
4  69 


53'29(73 

49 

143)429 
4  29 


Am.  (i) 


(«)  Via 


—  13 
“12 


=  1 


1  2 


Ans.  (ii). 


(838) 
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Example  viii. — Find 


\/ 


72  6 
2  166’ 


[Here  2166  is  not  a  perfect  square,  but  as  the  fraction  is  not  in  its 
lowest  terms,  we  try  the  experiment  of  reducing  it,  and  thus  obtain  a 
denominator  which  is  a  perfect  square.] 


/  7  2  6  _  /_1  2  1  _  11  Jmo 

\/  2  16  6  \/  3  6  1  19  Ans- 


Case  II. — When  the  denominator  of  the  fraction  is  not  a  perfect 
square ,  we  first  reduce  the  fraction  to  a  decimal ,  and  then 
extract  the  square  root  of  the  result. 


Example  i x.—Find 

\/ 3  = 

=  1-1547...  Ans. 


1  -  'SS'SS'SS'SS  (  1-1547 
1 _ 

21  )  33 

21 

225)1233 

HJ5 

2304)10833 

92^16 

23087 ) 16 1733 


Note. — Much  labour  would  be  wasted  in  such  cases  if  we  found  the 
roots  of  numr  and  denr  separately,  as  when  this  was  done  it  would  after¬ 
wards  be  necessary  to  divide  the  first  result  by  the  long  decimal  of  the 
second  result. 


Method  of  Contracting  the  work  of  finding  an  Approximate 

Square  Koot. 

(IV)  When  any  number  of  figures  of  a  square  root  have  been  obtained 
by  the  ordinary  process ,  one  less  than  as  many  more  figures 
may  be  obtained  by  (contracted)  division.* 


For  instance,  suppose  we  require  the 
sq.  root  of  2  to  six  places  of  decimals. 
We  obtain  the  first  four  figures  of 
the  root  by  the  ordinary  process.  We 
then  cancel  the  right-hand  figure  of 
the  last  trial  divisor,  and  obtain  the 
next  three  figures  of  the  root  by  con¬ 
tracted  division  (see  Chap.  L),  thus — 

[Here  the  last  figure  is  3,  or  nearly 
4. 

Thus  the  first  seven  figures  of  the 
root  are  1*414213, 

but  the  nearest  approximation  in  six 
places  of  decimals  is  1*414214.] 


2*'00,00,00(1*414213 

__1_ 

24)1  00 
96 

281)  400 
281 

2^)1  1900 
1  1296 
6  04" 

5  65 
39 
28 
11 


For  a  proof  of  the  truth  of  this  theorem,  see  Appendix. 
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Note. — The  method  of  “Abridged  Division”  (see  page  15),  may  be 
applied  to  square  root. 

We  give  the  above  example  worked  in  three  other  forms: — 

(i)  At  full  length,  using  ordinary  division. 

(ii)  •  •  •  •  . .  the  method  of  abridged  division. 

(iii)  Using  the  method  of  abridged  division,  and  contracting  the  latter  part. 


(i).  (1-414213 

2.|00'00'00l00,00l00 

1 


(ii). 

(1-414213 


(iii). 


24 )  1  00 

96 _  ; 

281  )  4  00  : 

2  81  ! 

2824  )  1  19  00 
1  12  96 

28282  )  6  04  00 
5  65  64 

282841  )  38  36  00 
28  28  41 

2828423  )  10  07  59  00 


(1-414213 


2.|00l00l00l00'00,00 


2.'00'00'00 


24)1  00 
281  )  4  00 
2824  )  1  19  00 
28282  )  6  04  00 
282841  )  38  36  00 
2828423  )  10  07  59  00 


24  )  1  00 _ 

281  )  4  00 
2$U  )  1  19  00 


6^04 

39 

11 


1  59  06  31 


8  48  52  69 
1  59  06  31 

Note.—  In  the  last  example  we  obtained  the  square  root  of  2  to  six 
places  of  decimals,  and  we  see  from  (i)  that  the  remainder  is  then  only 
•000001590631.  J 

Now  we  know  from  (III)  that  this  remr  =  2  -  (1.414213)2.  Thus  by 
proceeding  far  enough  we  can  find  a  number  whose  square  differs  from  2 
by  as  small  an  amount  as  we  please.  But  there  must  always  be  a  remr , 
for  there  is  no  significant  digit  whose  square  ends  in  0. 


Such  expressions  as  V2,  V3  •  6,  &c.,  where  the  roots  cannot  be 
exactly  obtained,  are  called  surds. 

In  contradistinction  to  surds,  numbers  which  are  not  surds  are 
called  rational  numbers. 

It  follows  from  the  definition  of  the  sign  V,  that  V2  x  V2  =  2. 

Note.— 2  v3  means  2  X  V3,  or  V3  X  2 ;  and  so  on. 

Example  x. — Find  the  value  of  correct  to  3  places  of  decimals . 


[For  the  value  of  a  fraction  is  not  altered 
by  multiplying  both  numr  and  denr  by  the 
same  quantity.  See  page  68.] 


3  =  3  X  V2 


2V2  2V2XV2 


3  V2  3V2 
2X2  4 

4*2426...  _  , 


—  [From  the  example  above.] 


=  1-0606  =  1-061  Am. 


4 


N.B. — Here  the  first  step,  which  is  called  rationalizing  the  denomi¬ 
nator,  saves  much  labour,  namely,  the  division  of  3  by  double  the  long 
decimal  root  of  2. 
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Such  an  expression  as  (5  —  V3)  x  (5  +  V3)  is  rational ; 
for  (5  -  V3)  X  (5  +  V3)  =  (5  -  V3)  x  5  +  (5  -  V3)  x  ^3* 

=  25  -  5V3  +  5V3  -  3 

=  25  —  3  =  22. 

Hence,  if  such  an  expression  as  5  —  V3  f  occurs  in  the  deno¬ 
minator  of  a  fraction  whose  value  is  required,  we  rationalize  the 
denominator  by  multiplying  both  numr  and  denr  by  the  complemen¬ 
tary  factor  5  V3.f 

7 

Example  xi. — Find,  the  value  of  correct  to  three  places 

of  decimals.  '  v 

7  _  7  X  (3  —  2  \/2)  _7X(3-2V2) 

3  +  2V2  (3  +  2  \/2)  X  (3  —  2  \/2)  9-8 

=  ^(3-2x1.4X42)  =  7X.1715  =  ^ 


The  fourth  root  of  a  given  number  is  the  number  whose  fourth 
power  (see  page  12)  is  equal  to  the  given  number. 

(The  sign  V  is  used  to  indicate  the  fourth  root.) 

For  instance,  ^/16  =  2,  for  24,  i.e.  2x2x2x2  =  4x4  =  16. 

Hence  the  fourth  root  of  a  number  may  be  found  by  extracting 
the  square  root  of  its  square  root. 

The  following  are  examples  of  the  application  of  Square  Root: — 

Example  xii. — A  square  field  contains  10  acres;  find  the  length 
of  its  side. 

10  acres  =  10  X  4840  square  yards 
Hence,  length  of  side  =  VlO  X  4840  yards  =  Vl 00  X  121  X  4  yards 
=  10X11X2  yards  =  220  yards.  Am. 


It  is  proved  in  Euclid,  Book  I.,  Proposition  47,  that  in  a  right- 
angled  triangle ,  the  square  on  the  side  opposite  to  the  right  angle  is 
equal  to  the  sum  of  the  squares  on  the  other  two  sides. 

Hence,  if  the  lengths  of  any  two  sides  of  a  right-angled  triangle 
are  known,  the  length  of  the  remaining  side  can  be  calculated. 

For  instance,  if  in  the  right-angled  triangle  ABC,  having  the  right 
angle  at  C,  AC  is  8,  and  BC  is  6,  inches  long,  then  ^ 
the  square  of  the  length  of  AB  =  82  +  62 
=  64  +  36 
=  100 

the  length  of  AB  =  VlOO  =  10  in. 


By  (II),  page  10 ;  see  also  Appendix  F  (vii). 


t  Or  vice  versd. 
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Again,  if  in  the  right-angled  triangle  PQR  having  the  right  angle  at 
Q,  PR  is  13,  and  PQ  is  12  inches  long,  then  p  1p 

the  square  oi  the  length  of  QR  =  132  —  122  ^  - 

=  169  -  144 

=  25 _  13" 

the  length  of  QR  =  V25  =  5  in. 


Example  xiii. — A  rectangular  floor  is  11  feet  long  and  8  feet  3  in. 
wide ;  find  the  distance  between  its  opposite  corners. 


, - i —  /l2l  X  16  +  33  X33 

Reqd  distance  =  V  1 12  +  (8^)2  ft.  =  \/ - 


_  / 121  (16  +  9)  =  55 


=  —  ft. 
16  4 


16 

13  ft.  9  in.  Ans. 


Example  xiv. — The  cost  of  turfing  a  rectangular  cricket-ground 
twice  as  long  as  wide,  at  3d.  per  square  yard,  is  £765,  12 s.  6d.; 
find  the  length  of  fencing  required  to  surround  it. 

Number  of  sq.  yds.  in  area  of  ground 

—  ^765,  12 8.6d.  __  6125o. 

'3d. 

As  the  ground  is  twice  as  long 
as  wide  it  can  be  divided  into  two  equal  squares. 

area  of  one  of  these  squares  =  30625  sq.  yds. 

breadth  of  ground  =  V30625  =  175  yds. 

Hence  perimeter  of  ground  =  175  X  6  =  1050  yds.  Ans. 


We  will  now  consider  the  postponed  case  in  Compound  Interest 
(see  page  206). 

Example  xv. — At  what  rate  per  cent  compound  interest  will  £750 
amount  to  £  811,  4s.  in  2  years ? 

£750  X  (1Q0  +^eqd_rate)2  =  amount  of  ^750  in  2  yrs  * 

.  /100  +  reqd  rate\2_  £61  ly 

*  *  V  TOO-  /  “  £750~ 

.  100  +  reqd  rate  _  1 1  *5  _  26 

*  *  100  “  V  750  “  25 

,  .  reqd  rate  26  .  reqd  rate  1 

1  +  100  =  25  ••  KM)  =  25 

/.  reqd  rate  =  4  Ans. 


[*  By  the  formula  on  p.  205.] 
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LXIII.  CUBE  ROOT. 

The  cube  root  of  a  given  number  is  the  number  whose  cube * 
is  equal  to  the  given  number. 

For  instance,  4  is  the  cube  root  of  64 ;  for  43,  i.e.  4  X  4  X  4  =  64. 

The  symbol  -5/  indicates  the  cube  root. 

For  instance,  J/8  is  read  “  the  cube  root  of  8 
The  following  cubes  should  be  known — 

13  =  1,  23  =  8,  33  =  27,  43  =  64,  S3  =  125,  63  =  216, 

73  =  343,  83  =  512,  93  =  729,  103  =  1000,  ll3  =  1331,  123  =  1728. 

Hence  the  following  cube  roots  will  be  known — 

•5/1  =  1,  -s/8  =  2,  5/27  =  3,  5/64  =  4,  5/125  =  5,  ^216  =  6. 

\/343  =  7,  VsT2  =  8,  5/729  =  9,  5/lbb6=10,  5/1331  =  11,  5/1728=12. 

Hence  also  5/8000  =  20,  -5/27000  =  30,  5/64000  =  40,  &c. 
and  5/1000000  =  100,  -5/8000000  =  200,  v  27000000  =  300,  &c. 

Note. — From  the  above  tables  it  is  evident  that  comparatively  few 
numbers  have  an  ex  ad  cube  root ;  for,  since  ^64  =  4  and  vl25  =  5, 
the  cube  root  of  any  number  (e.g.  96)  between  64  and  125  must  be  greater 
than  4  and  less  than  5,  and  is  inexact.  (See  Square  Root,  p.  244.) 

A  number  which  has  an  exact  cube  root  is  called  a  perfect  cube. 

For  instance,  343  is  a  perfect  cube ,  for  v^343  =  7 
and  tVs  is  a  perfect  cube ,  for  \/  Ty^  =  £. 

When  the  factors  of  a  perfect  cube  are  known  its  cube  root  can 
at  once  be  seen. 

For  instance,  v^ll  Xll  Xll  x  5  X  5  X  5  =  11x5,  or  55. 

Hence  in  the  case  of  a  perfect  cube  which  can  easily  be  factorized , 
its  cube  root  may  be  found  thus — 

Example  i.  f — Find ,  by  factors,  the  cube  root  of  the  perfect  cube 

KOOOAA 

5832000  =  8  X  729  X  1000 
^5832000  =  2  X  9  X  10  =  180  Ans. 

Note. — This  method  is  of  no  great  practical  use ;  since  we  cannot  always, 
without  trial,  tell  whether  the  number  whose  cube  root  we  require  is  a 
perfect  cube,  and  whether  it  can  easily  be  factorized,  or  not. 

By  reasoning  similar  to  that  of  Theorem  (I)  on  Square  Root 
it  may  easily  be  shown  that  a  perfect  cube  can  end  in  any  digit. 


See  page  10. 


t  See  also  Example  K,  page  63. 
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And,  as  in  Square  Root,  so  in  Cube  Root,  tlie  number  of  figures 
in  the  integral  part  of  the  cube  root  of  any  number  can  be  foretold . 

For,  as  \H000  =10,  the  cube  root  of  any  number  less  than  iooo 
consists  of  one  figure  only; 

And,  as  %/ 1000000  =  100,  the  cube  root  of  any  number  between 
iooo  and  ioooooo  consists  of  two  figures.  And  so  on. 

Hence,  if  we  mark  off  the  figures  of  the  number  whose  cube 
root  is  required  into  sets  of  three ,  beginning  on  the  right,  the 
number  of  sets  (including  part  of  a  set  if  such  there  be)  will  be  the 
number  of  figures  in  its  cube  root. 

For  instance,  if  we  thus  mark  off  the  number  12' 167,  there  are  two  such 
“periods  ”,  its  cube  root  is  a  number  of  two  digits. 

And  as  there  are  three  such  “periods”  in  8‘365l427,  its  cube  root  is  a 
number  of  three  digits. 

Note. — If  the  table  of  cubes  on  page  254  is  known,  the  cube  root  of  any 
number  less  than  a  million  which  is  known  to  be  a  perfect  cube,  can  be 
obtained  by  inspection. 

For  instance,  take  the  perfect  cube  1571 464. 

We  see  that  its  cube  root  consists  of  two  figures. 

And  since  157464  lies  between  503  and  603 
the  tens'  figure  of  the  cube  root  must  be  5. 

Also  since  157464  ends  in  4,  we  know  from  the  table  of  cubes  that  the 
units'  figure  of  its  cube  root  must  be  4.  Thus  \/ 157464  =  54. 

The  following  important  Theorem  corresponds  to  (III)  in 
Square  Root: — 

The  cube  of  the  sum  of  any  two  numbers  is  equal  to  the  cube  of  the 
first ,  plus  thrice  the  square  of  the  first  multiplied  by  the  second , 
plus  thrice  the  first  multiplied  by  the  square  of  the  second ,  plus  the 
cube  of  the  second ,  number. 

Take,  for  instance,  the  number  47  and  regard  it  as  the  sum  of 
the  two  numbers  40  and  7. 

Then  (40  +  7)3  =  (40  +  7 )2  X  47 

=  (402  +  twice  40  X  7  +  72)  X  47* 

=  (402  +  twice  40  X  7  +  72)  X  (40  +  7) 

=  (402  +  twice  40  X  7  +  72)  X  40 

+  (402  +  twice  40  X  7  +  72)  X  7+ 

=  403  +  twice  402  X  7  +  40  X  72 

+  402  X  7  +  twice  40  X  72  +  73 

=  403  + thrice  402  X  7  + thrice  40  X  72  +  73 


By  theorem  (III)  of  Square  Root. 


t  By  (II),  page  10. 
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N.B. — Hence  473  —  403  =  thrice  402  x  7  +  thrice  40  x  72  +  7J 
=  ( thrice  402  -f-  thrice  40  x  7  +  72)  X  7. 

Similarly  in  the  case  of  any  other  numbers— 

e.g.  1353  —  1303  =  ( thrice  1302  +  thrice  130  X  5  +  52)  x  5. 

If  from  a  perfect  cube  (e.g.  473)  we  subtract  the  cube  of  part  of  its 
root  (e.g.  403),  the  remainder  (R) 

=  (thrice  the  square  of  this  part  of  the  root  +  thrice  this  part  x  the 
rem°  part  -f  the  square  of  the  rem9  part)  X  the  rem9  part. 

Hence  the  following 

Method  of  finding  the  Cube  Root  of  a  number. 


For  instance,  to  find  the  cube  root  of  103823. 

Marking  the  number  off  into  “periods”,  beginning  at  the  units’  place,  we 
see  that  the  cube  root  is  a  number  of  two  figures. 


Now  103823  lies  between  64000  and  125000 

'\/l03823  .  40  and  50 

the  tens’  figure  of  the  root  must  be  4. 

Subtracting  403  from  the  number  we 
obtain  the  remainder  39823. 

We  now  [see  (R)]  take  thrice  402, 
i.e.  4800,  as  a  trial  divisor  of  39823. 

[Now  4800  is  contained  more  than 
8  times  in  39823,  but  if  we  try  8  as 

the  units’  figure  of  the  required  root  and  thus  complete  the  divisor 
according  to  the  rule  obtained  from  (R),  the  result  when  multiplied  by  8 
is  greater  than  39823.] 


4800 

840 

49 

5689; 


103‘823(40  +  7 
64  000 
39  823 


39823 


So  we  try  7  for  the  units’  figure  of  the  root,  and  complete  the  divisor  by 
adding  to  4800,  thrice  40  X  7,  and  72,  when  the  complete  divisor  5689 
results.  This  we  now  multiply  by  7  obtaining  39823. 

Thus  the  cube  root  of  103823  is  47. 


N.B. — In  the  case  of  a  three-figure  root  a  second  trial  divisor 
would  be  formed,  and  afterwards  completed,  in  exactly  the  same 
way :  for  it  follows  from  the  above  Theorem  that  the  remainder 
at  any  stage  (i.e.  the  difference  between  the  given  number  and 
the  cube  of  the  part  of  its  root  already  obtained)  is  of  the  form 
(R). 

We  therefore  at  each  stage  take  as  a  trial  divisor 
thrice  the  square  of  the  part  of  the  root  already  obtained; 

and  having  thence  found  the  next  figure  of  the  root,  we  complete 
the  divisor  by  adding  on 

thrice  the  part  of  the  root  previously  obtained  x  the  new  figure; 
and  the  square  of  the  new  figure. 
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Note. — In  practice  the  place  ciphers  may  be  omitted  (as  in  Square 
Root),  and  the  periods  brought  down  in  succession. 

We  will  illustrate  the  process  in  this  form,  in  finding  the  cube  root  of 
16974593. 

We  first  mark  off  the  number  into  periods  thus, —  16l974l593. 

1st  stage. 

We  then  place  in  the  “quotient”  2;  i.e.  the  16'974'593(2 
greatest  number  whose  cube  is  less  than  the  left-  g 

hand  period,  16.  ~ q  q  i  a 

We  subtract  23,  i.e.  8,  from  16,  and  bring  o  y  /  4 

down  the  next  period,  974. 

Now  as  we  bring  down  one  period  only  at  a  time,  we  do  not,  in 
forming  the  first  trial  divisor ,  give  2  its  real  local  value  ( i.e .  200),  but 
merely  its  local  value  relative  to  the  next  figure  of  the  root  [i.e.  20). 

2nd  stage. 

So  we  take  as  first  trial  divisor  thrice  16,974,593  (  2 

202,  i.e.  1200.  _8 _ 

Now  1200  is  contained  7  times  in  1200)8  974 

8974,  but  if  we  complete  the  divisor  by 

the  help  of  7,  the  result  when  multiplied  by  7  is  greater  than  8974.  The 
same  also,  we  find  on  trial,  is  the  case  with  6.  Thus  we  arrive  at  5  as  the 
new  figure  of  the  root. 

•We  place  5  in  the  quotient,  and 
now  complete  the  divisor  with 

thrice  20  X  5,  i.e.  300, 
and  52,  i.e.  25. 

Adding  1200,  300,  and  25  we  obtain 
lo25  as  the  complete  divisor. 

We  now  multiply  1525  by  5,  sub¬ 
tract  the  result  from  8974,  and  then  bring  down  the  last  period,  593. 

3rd  stage. 

We  now  take  thrice  2502,  i.e.  187500, 
as  a  new  trial  divisor. 

We  thence  obtain  7  as  the  third 
figure  of  the  root. 

To  complete  the  divisor  we  add  to 
187500 

thrice  250  x  7,  i.e.  5250 
and  72,  i.e.  49. 

obtaining  192799  as  the  complete 
divisor. 

We  now  multiply  192799  by  7 
obtaining  1349593  as  the  product. 

Thus  the  required  cube  root  is  found  to  be  257. 


1 6I974,593  (257 
8 


1200 

300 

_ 25 

1525^ 

187500 

5250 

49 

192799; 


8974 

7  625 
1349593 

1349593 


1 6*974,593  (  25 

8 

1200  8974 

300 
_ 25 

1525;  7625 

1349539 


All  that  was  said  in  the  chapter  on  Square  Root  as  regards  the 
treatment  of  Fractions  and  Decimals  applies  also  to  Cube  Root, 
and  need  not  therefore  be  repeated  here. 

For  instance,  \/5**&  =  —  V  =  If, 


258 


CUBE  ROOT. 


Example  ii. — Find  the  cube  root  of  8869743000. 


Here  our  first  trial  divisor, 
1200,  is  not  contained  in  the  first 
remainder  869,  so  we  place  a  0 
in  the  quotient,  bring  down  the 
next  period  and  form  a  new  trial 
divisor ,  i.e.  thrice  2002. 

Hence  ^8869743  =  207 
\/ 8869743000  =  2070. 


8,869,743,000  ( 2070 
8 _ 

120000  869743 

4200 

49  Ans.  2070. 

124249-;  869743 

000 


Example  iii. — Find  three  significant  figures  of  jy  •  00064. 

We  mark  off  periods,  beginning  at  the  decimal  point. 


As  the  left-hand  period  consists 
of  three  ciphers,  the  first  figure 
of  the  decimal  cube  root  (a  non¬ 
significant  one)  is  0. 

Now  640  lies  between  512  and  729 

i.e .  83  and  93 

so  the  first  significant  figure  of 
the  root  is  8. 

We  subtract  83from  640  and 
proceed  with  the  work  just  as  if 
the  case  were  that  of  an  integer, 
until  two  more  figures  of  the  root 
are  obtained. 


•000,640,000l000  (  -0861 
512 

19200  128000 
1440 
36 

206  7  6j  124056 
221 8800 J  3944000 

Ans.  -0861. 


The  work  of  finding  an  approximate  cube  root  may  be  somewhat 
shortened;  for  when  3,  4...  figures  of  a  cube  root  have  been  obtained 
by  the  ordinary  process ,  1,  2...  more  figures ,  respectively ,  may  be 
obtained  by  (contracted)  division 


Suppose,  for  instance,  we 
require  the  cube  root  of  4| 
correct  to  5  places  of  deci¬ 
mals. 

We  obtain  the  cube  root 
to  three  places  of  decimals 
by  the  ordinary  process.  We 
have  then  four  figures  of  the 
root  and  our  last  divisor  is 
772381,  and  the  remainder 
1157137.  We  now  cancel 
the  right-hand  figure  of  the 
divisor,  and  obtain  the  next 
two  figures  of  the  root  by 
Contracted  Division,  thus — 


•166,666I666(1-60915 


300 
180 
36 
516J3 
7680000 
43200 
81 


3  166 


096 


77232^1 


70666666 


69509529 


1 157137 
772328 
384809 


Note. — There  are  other  ways  of  approximating  to  the  cube  root  of  a 
number.  The  cube  (or  any  other )  root  may  be  found  approximately  by 
the  help  of  Logarithms ,  or  by  “  Horner  s  method Horner’s  method  is 
exemplified  in  the  Appendix. 
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The  sixth  root  of  a  number  may  be  found  by  taking  the  cube 
root  of  its  square  root. 

For  instance,  26  =  2x2x2x2x2x2=  23  x  23  =  (23)2. 

Thus  the  square  root  of  26  is  23,  and  the  cube  root  of  this  is  2 ;  which  is 
evidently  the  sixth  root  of  2fi. 

Similarly  the  ninth  root  of  a  number  may  be  found  by  taking 
the  cube  root  of  its  cube  root. 

Example  iv. — Find  the  least  number  which  must  be  added  to 


148776,  that  the  sum  may  be  a  perfect  cube.* 

148776(53 

125 

We  begin  the  operation  of  finding  the 
cube  root,  and  thence  discover  that  the 
given  number  falls  short  of  the  cube  of 

7500 

450 

9 

23776 

53  by  101. 

7959J 

23877 

Ans.  101. 

Example  v. — Find  the  area  of  the  entire  surface  of  a  cubical 
block  the  volume  of  which  is  17  cub.  ft.  415  cub.  in. 

17  cub.  ft.  415  cub.  in.  =  29791  cub.  in. 
length  of  side  of  cube  =  ^29791  in. 

=  31  in. 

area  of  one  face  =  31  X  31  sq.  in. 

=  961  sq.  in. 

area  of  entire  surface  =  961  X  6  sq.  in. 

=  5766  sq. in. 

=  40  sq.  ft.  6  sq.  in.  Ans. 

Example  vi. — Three  numbers  are  as  3  :  4  :  5 ;  the  sum  of  their 
cubes  is  74088;  find  the  numbers. 

Since  the  numbers  are  as  3  :  4  :  5 

their  cubes  are  as  33  :  43  :  53 

i.e.  as  27  :  64  :  125. 

We  therefore  divide  74088  into  parts  proportional  to  27,  64,  and  125. 

These  parts  will  be  found  to  be  343  X  27,  343  X  64,  343  X  125. 
Hence  the  reqd  numbers  are  -^343  X  27,  \/343  X  64,  ^/343  X  125 

i.e.  7X3,  7X4,  7x5 

or  21  ,  28  ,  35  Ans. 


Compare  with  Ex.  K,  page  63. 
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LXIV.  SCALES  OF  NOTATION. 


A  Scale  of  Notation  is  a  systematic  method  of  representing 
numbers  by  means  of  figures. 

We  know  (see  pages  2,  3)  that  the  radix,  or  base,  in  the 
Common,  or  Decimal,  Scale  of  Notation  is  the  number  ten ;  and 
that,  consequently,  ten  different  figures,  and  ten  only,  are  used  in 
this  scale. 

Also,  that  any  other  number  may  be  made  the  radix  of  a  Scale 
of  Notation  similar  to  the  Common  Scale. 


For  instance,  just  as,  in  the  common  scale,  473  means 
4  hundreds  +  7  tens  +  3  units, 

i.e.  4  x  102  +  7  X  10  +  3, 
so,  in  the  scale  of  radix  eight,  473  means 

4  X  8-  +  7  X  8  +  3. 
i.e.  4  sixty-fours  +  7  eights  +  3  units. 

And,  that  the  number  of  different  figures  required  for  any 
scale  is  the  same  as  the  number  chosen  as  radix. 

riius  in  Scale  Eleven,  ten  must  be  represented  by  a  single 
figure,  so  the  letter  t  is  used. 

Aiid  in  Scale  Twelve  ten  and  eleven  must  be  represented  by 
single  figures,  so  t  and  e  are  used. 

For  instance,  in  the  scale  of  radix  twelve,  3*7  e  stands  for 
three  times  ( twelve )3  +  ten  times  ( twelve )2  +  seven  times  twelve  +  eleven. 

Example  i.  Add  8454,  7608,  726,  and  1853  in  the  Scale  of 
Nine.  J 


3  +  6-f-8  +  4  =  twenty-one*  =  2  nines  +  3  units ; 
set  down  3,  and  carry  2 ; 

2  +  5  +  2  +  0-f-5  =  fourteen  =  1  nine  +  5  units  ; 

set  down  5,  and  carry  1  ; 

1  +  8  +  74-6  +  4  =  twenty-six  =  2  nines  +  8  units  ; 
set  down  8,  and  carry  2 ; 

2  +  l  +  7  +  8  =  eighteen  =  2  nines  +  0  units. 

(Nine. ) 

8454 

7608 

726 

1853 

20853  A  ns. 

Example  ii. — Subtract  7/58  from  <?90/  in  Scale  12. 

8  from  t  leaves  2 ;  set  down  2  ; 

5  from  twelve  leaves  7 ;  set  down  7,  and  carry  1 ; 

1  +  t  from  9  +  twelve  leaves  t ;  set  down  t,  and 
carry  1 ; 

1  +  7  from  e  leaves  3. 

(Twelve.) 

<?90 1 

7*58 

3*72  A  ns. 

if  JS?  mfntal  w°rk>  it  will  be  noticed,  is  really  performed  in  the  common  scale*  though 
it  might,  of  course  be  performed  in  Scale  Nine  by  constructing  a  system  of  Numeration 
2)’  a?d  leal;ning  tl!e  corresponding  Addition  Table  for  the  scale 
three;  set  down  3™nd  ca?ry  2T  8  make  ei«htneen  '•  «<*■*»«»* «»«  *  make  two -ny. 
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Example  iii. — Multiply  4256  by  54  in  Scale  Seven. 

6x4  =  twenty- four  =  3  sevens  +  3  units  ; 

set  down  3,  and  carry  3 ; 

5x4  +  3  =  twenty-three  =  3  sevens  +  2  units  ; 
set  down  2,  and  carry  3 ; 

2x4  +  3  =  eleven  =  1  seven  +  4  units  ; 

set  down  4,  and  carry  1 . 

4x4  +  1=  seventeen  =  2  sevens  +  3  units,  &c.  333543  A  ns. 


Example  iv. — Divide  344/7  by  8  in  Scale  Eleven. 

8  into  (3  elevens  +  4),  i.e.  8  into  thirty-seven ,  4,  and 
5  over ; 

8  into  (5  elevens  +  4),  i.e.  8  into  fifty-nine ,  7,  and  (Eleven.) 

3  over;  -  8)344*7 

8  into  (3  elevens  +  t),  i.e.  8  into  forty-three,  5,  and  4755  Ans. 

3  over ;  — — 

8  into  (3  elevens  +  7),  i.e.  8  into  forty ,  5. 


(Seven.) 

4256 

54 

23423 

31012 


To  transfer  a  given  number  from  one  scale  to  another. 

If  we  divide  any  number  in  the  common  scale,  say  366,  again 
and  again  by  any  one  number,  say  5,  we  know  (see  page  16)  that 

the  first  remainder  is  a  number  of  units  5  )  366 


the  second  .  fives  5  )  73  +  1 

the  third  . .  twenty-fives  5 )  14  +  3 

And  so  on  2  +  4 


i.e.  366  =  2  hundred- a nd -twenty- fixes  +  4  twenty-fives  +  3  fives  +  1  unit 

=  2  X  53  +  4  X  52  +  3  X  5  +  1 
366  in  scale  10  =  2431  in  scale  5. 


And  if  we  divide  a  number,  say  1435,  in  any  scale,  say  Scale 
8,  again  and  again  by  any  one  number,  say  6,  performing  the 
division  in  Scale  8,  we  obtain  a  similar  result.  ..  . 

9  (Radix  Eight.) 


Thus  1435  in  scale  8 

=  3x  63  +  4x  62 +  0X6  +  5 
=  3405  in  scale  6. 

Hence  the  following  Rule — 


6 )_1 435 

6)204  +  5  units 
6  )  26  +  0  sixes 

3  +  4  thirty-sixes 


(I)  Divide  the  given  number  successively  (until  the  final  quotient 
is  less  than  the  divisor)  by  the  radix  of  the  new 
scale  in  which  it  is  to  be  expressed ,  performing  the 
division  in  the  scale  in  which  the  number  is 
given ;  then  the  remainders ,  in  order,  are  the  figures  of 
the  number  in  its  new  scale,  the  first  remainder  being 
the  units'  figure. 
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Example  v. — Change  2738  from  the  Common  Scale  to  Scale  4. 


[By  the  above  Rule  we  have  but  to  divide  2738 
successively  by  4,  performing  the  division  in  the 
ordinary  way.] 

Hence  2738  (scale  10)  =  222302  ( scale  4)  Am. 


4)2738 
4)684  +  2 
4)171+0 
4  )_42  +  3 
4)10  +  2 
2  +  2 


Example  vi .—Change  2653  from  Scale  7  to  the  Common  Scale. 


[By  the  above  Rule  we  divide  2653  successively 
by  ten,  performing  the  division  in  Scale  Seven.] 

Hence  2653  (scale  7)  =  1018  freak  10)  A  ns. 


(Radix  Seven.) 
ten)  2653 
ten  )  203  +  8 
ten  )  1 3  +  1 


1+0 

Note.  In  changing  to  the  common  scale,  instead  of  the  above  process 
we  may  proceed  thus— 

2653  in  scale  7  =  2x?  +  6x72  +  5x7  +  3 

=  2  x  243  +  6  x  49  +  5  x  7  +  3,  in  scale  10 
=  1018  in  scale  10.  Ans. 

The  various  scales  are  often  described  by  words  derived  from 
the  names  of  the  Latin  numerals.  Thus  Scales  2,  3,  4,  5,  6,  7, 
8,  9,  11  are  the  Binary ,  Ternary ,  Quaternary ,  Quinary ,  Senary ’ 
Septenary ,  Odenary,  Nonary ,  Undenary  Scales  respectively;  Scale 
10  (the  Common  Scale)  is  the  Denary ,  or  the  Decimal ,  and  Scale 
12,  the  Duodenai'y ,  or  the  Duodecimal ,  Scale. 


Example  vii .—Transfer  201221  from  the  Ternary  to  the  Undenary 
Scale.  * 


[By  the  above  Rule  we  divide  201221 
successively  by  eleven,  performing  the  divi¬ 
sion  in  Scale  3.] 

Hence  201221  in  scale  3 

=  44  t  m  scale  1 1  Ans. 


(Radix  3.) 

eleven  )  201221 
eleven  )  12 10  +  t 
11  +  4 


Note.  In  such  cases  as  this  we  may  also,  if  preferred,  proceed  other¬ 
wise  first  changing  the  given  number  into  the  common  scale,  and  thence 
into  the  required  scale.  Thus — 

201221  in  scale  3  =  2  x  35  +  0  x  34  +  lx  33  +  2  x  32  +  2  x  3  +  1 
—  2  x  243  +  0  +  27  +  18  +  6  +  1,  in  scale  10 
=  538  in  scale  10. 

We  now  change  538  (scale  10)  to  scale  11,  thus —  11)538 

Hence  201221  (scale  3)  —  538  (scale  10)  1 1  )  48  +  t 

=  446  ( scale  11).  Ans.  4  +  4 


In  order  to  transfer  a  Vulgar  Fraction  from  one  scale  to  another, 
we  change  both  numerator  and  denominator  separately  into  the 
new  scale. 
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Radix  Fractions. 

A  Radix  Fraction  in  any  scale  corresponds  to  a  Decimal 
fraction  in  the  Common  Scale. 

For  instance,  just  as  *413  in  scale  10  means  4  + 

10  102  103 

so  »413  in  scale  7  means  |  +  -i  +  JL 
7  72  7s 

A  vulgar  fraction  is  changed  into  a  radix  fraction  in  the  same 
scale  by  dividing  the  numerator  by  the  denominator  (as  in 
Decimals)  performing  the  division  in  the  given  scale. 

!To  transfer  a  Radix  fraction  from  one  scale  to  another. 


If  we  multiply  a  decimal,  say  *875,  by  any  number  less  than  ten , 


say  4; 


then  *875  X  4  =  3*5 

...  ,875  =  ¥  =  1  +  ^ 

4  4  4 

But  -5X4  =  2 

.  2  .  -5 

Hence  -875  =  |  +  J, 

•  875  in  scate  10  =  *32  in  scale  4. 


42 


Again,  if  we  multiply  a  radix  fraction  of  any  scale,  say  *43  in 
scale  9,  by  any  number  less  than  nine,  say  6,  performing  the  work 
in  scale  9 ; 

then,  in  scale  9,  -43  X  6  =  2*8 


■«=¥=§+i 


But,  in  scale  9,  »8  X  6  =  5-3 


and,  in  scale  9,  *3X6  =  2, 


•  ^  _  5  - 3  _  5_  ,  ^ 

*  ‘  6  62  ~  62  '  62 


•3 

62 


2 

63 


Hence  -43  =  2  +  |  | 

i.e.  *43  in  scale  9  =  *252  in  scale  6. 


Hence  the  following  Rule — 

(II)  Multiply  the  fractional  part  of  the  given*  radix  fraction 
by  the  radix  of  the  new  scale,  and  the  fractional 
part  of  the  result  by  the  same  radix,  and  so  on;  then 
the  integral  parts  of  the  successive  products  are  the 
figures  in  order  of  the  transformed  radix  fraction. 
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Example  viii. —  Express  the  decimal  286*78125  as  a  radix 
fraction  in  Scale  8. 

N.B. — The  integral  and  fractional  parts  must  be  dealt  with 
separately. 

Integral  part.  Fractional  part 

•78125 

By  Rule  (II)  6-25000  : 

8 


8)286 
8)35  +  6 
286  =  436  in  scale  8  4  +  3 


By  Rule  (I) 


•78125  =  *62  in  scale  8 


Ans.  436*62  in  scale  8. 


2-00000 


Example  ix. — Express  the  Senary  radix  fraction  •  45  as  a  decimal. 


(Six.) 

•45 

ten 


[By  Rule  (II)  we  multiply  successively  by  ten, 
performing  the  work  in  scale  6.] 


8*02 

ten 


Hence  *45  in  scale  6  =  *805  in  scale  10  Ans. 


0-32 

ten 


5-32 

ten 

5*32 


Example  x. — Change  eO t-ti  from  the  scale  of  12  to  the  scale  of  8. 


(Twelve.) 

•t  4 
8 


(Twelve.)  [By  Rule  (II)  we 

[By  Rule  (I)  we  8  )  e  0  t  multiply  the  frac- 

divide  e  0 1  by  8,  per-  8)147  +  2  tional  part  succes-  6  •  t  8 

forming  the  work  in  <Tw>o  .  *  sively  by  8,  perform-  _ ® 

scale  12.]  '  '  ing  the  work  in  scale  7*14 

3  +  0  12.]  8 

0^t8 

Hence  eO t*t4  in  scale  twelve  =  3072*670  in  scale  8.  Ans. 


Example  xi. — Express  the  decimal  *083  as  a  radix  fraction  in 
Scale  6. 


Multiply  the  fractional  part  successively  by 
6,  and,  performing  the  work  in  the  common 
scale,  we  find  that 

•  083  in  scale  10  =  *025  in  scale  6. 

Now  just  as  *9  in  scale  10  =  1  (see  page 
121),  so  «5  in  scale  6  =  1. 


•08333.. 

_ 6_ 

0-4999... 

6_ 

2-9999... 

_ 6_ 

5-9999... 


Hence  *083  in  scale  10  =  *03  in  scale  6.  Ans. 
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To  express  a  recurring  radix  fraction  as  a  vulgar  fraction  in 

the  same  scale. 

The  method  follows  from  that  given  on  page  121. 

For  instance,  consider  the  mixed  recurring  radix  fraction  -543  in 
scale  8. 

Since  -543  =  5-434343 . 

/.  (eight)3  times  -543  =  543-4343 . 

and  eight  times  -543  =  5-434343 . 

Hence,  by  subtraction,  [(eight)3  —  eight]  times  -543  =  543  —  5 

*5^  =  (eight)3  -  eight 

543  -  5  .  .  0 

=  7yQ  m  scale  8. 

Note. — This  result  corresponds  exactly  with  that  on  page  121. 
i.e.  as  in  scale  10  there  are  in  the  denr  as  many  nines  as  there  are  recurring  figs. 

so  in  scale  8  .  sevens  . 

And  so  on. 

Hence  we  can  write  down  at  once  the  vulgar  fraction  equivalent  to  a 
given  recurring  radix  fraction  in  any  scale : 

e.g.  -573  in  scale  9  =  in  scale  9 ;  and  2-453  in  scale  6  =  2-5-^--^- 
in  scale  6.  888  500 


Example  xii. — In  what  scale  of  notation  is  the  common  scale 
number  4783  expressed  by  the  figures  11257  'l 

Here  the  units’  figure  of  the  number,  when  expressed  in  the  scale 
whose  radix  is  required,  is  7. 

/.  4783  —  7,  i.e.  4776  must  be  exactly  divisible  by  the  reqd  radix. 
Also  the  reqd  radix  must  be  a  number  greater  than  7,  since  this 
figure  is  used  in  the  scale. 

[But  the  only  small  factors  of  4776  are  2,  3,  4,  6,  and  8. 

/.  the  scale  is  that  of  8.  Ans. 

Example  xiii. — How  may  weights  of  1,  3,  32,  33,  34,  &c .,  lbs.  be 
used  in  a  balance  so  as  to  weigh  257  lbs.  ? 


We  express  257  in  scale  3. 

Thus  257  =  100112  in  scale  3 
=  36  +  32  +  3  +  2 
=  35  +  32  +  3  +  (3  -  1) 

Thus  we  see  that  one  weight  of  35  lbs.,  one 
of  32  lbs.,  two  of  3  lbs.  in  one  scale-pan,  and 
1  lb.  in  the  other  scale-pan,  will  weigh  the  given 
amount. 

(838) 


3)257 
3)85  +  2 
3)28  +  1 
3)9+1 
3)3  +  0 
1+0 


s 
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LXV.  MISCELLANEOUS  EXAMPLES. 

Mixtures.* 

A  (i). — If  9  lbs.  of  tea  costing  Is.  8 d.  per  lb .,  6  lbs.  costing 
Is.  \0\d.  per  lb.,  and  5  lbs.  costing  2s.  id.  per  lb.  be  mixed, 
what  is  the  cost  per  lb.  of  the  mixture? 

d.  d.  d. 

The  total  cost  of  the  mixture  =  20  X  9  +  22^  X  6  +  28  X  5  =  455 d. 
The  total  weight  of  the  mixture  =  9  +  6  +  5,  lbs.  =  20  lbs. 

/.the  cost  of  1  lb.  of  the  mixture  =  ~^-d.  =  22-|d  =  Is.  10 \d.  Ans. 

Note. — Hence,  when  the  quantity  and  cost  of  each  ingredient  is  given, 
the  cost  of  a  unit  of  the  mixture  is  found  by  dividing  the  total  cost  by  the 
total  number  of  units  in  its  quantity ,  i.e.  we  find  the  average  cost  per  unit. 
(See  Ex.  D,  page  21.) 


A  (ii). — In  what  ratio  must  teas  which  cost  Is.  id.  and  Is.  9 d.  per 
lb.  be  mixed  so  that  the  mixture  may  cost  Is.  *l\d.  per  lb.  ? 

The  cheaper  tea  costs  7  halfpence  per  lb.  less  than  the  mixture; 
the  dearer  tea  costs  3  .  per  lb.  more  than  the  mixture. 

[We  must  therefore  so  arrange  that  the  gain  on  the  amount  of  cheaper 
tea  in  the  mixture  balances  the  loss  on  the  amount  of  the  dearer  tea.] 

/.  with  each  3  lbs.  of  cheaper  we  must  take  7  lbs.  of  dearer  tea.  Ans. 

[For  the  cost  of  3  lbs.  of  the  cheaper  is  7  X  3  halfpence  less ,  and  the  cost 
of  7  lbs.  of  the  dearer  is  3  X  7  halfpence  more,  than  the  corresponding  cost 
of  mixture,  and  these  balance  each  other.] 


n  1 

A  (iii). — How  may  teas  at  Is.  3d.,  Is.  id.,  and  Is.  9 d.  per  lb.  be 
mixed  so  as  to  form  a  mixture  worth  Is.  Id.  per  lb.  ? 

The  first  kind  costs  4  pence  per  lb.  less  than  the  mixture, 

...  second .  3  .  less 

...  third  .  2  .  more  . 

[We  must  so  arrange  the  quantities  that  the  loss  on  the  third  kind, 
balances  the  gain  in  the  other  two  kinds,  of  tea.  ] 

Now  2  lbs.  of  the  third  will  thus  balance  1  lb.  of  the  first  kind, 

and  3  lbs . 2  lbs .  second . 

Hence,  if  with  each  5  lbs.  of  the  third  we  take  2  lbs.  of  the 
second  and  1  lb.  of  the  first,  the  mixture  will  be  of  the  reqd  value. 

Note. — Questions  of  this  kind  (in  which  three ,  or  more,  ingredients 
occur)  are  indeterminate ;  that  is,  they  admit  of  a  variety  of  solutions :  e.g. 
instead  of  the  above  numbers  the  following  will  be  found  to  satisfy  the 
question : — 7,  2,  2,  or  8,  4,  1,  &c. 

•Sometimes  called  Alligation.  For  other  examples  see  Ex.  iii,  p.  47,  and  Exs.  ix,  x, 
p.  191. 
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A  (1  v).—How  may  spirits  costing  14s.,  16s.,  18s.,  and  18s.  6d.  per 
gallon  be  mixed  so  that  a  profit  of  20  per  cent  may  be  made  by 
selling  the  mixture  at  21s.  per  gallon ? 

The  cost  of  a  gallon  of  mixture  =  2 Is.  =  175.  6 d. 

sixpences 

Now  the  first  kind  costs  7  per  gallon  less  than  the  mixture, 

...  second .  3  .  less  . 

...  third  .  1  . more  . 

...  fourth  .  2  . more  . 

Hence  1  gal.  of  the  first  balances  7  gals,  of  the  third, 
and  2  gals .  second  .  3  gals . fourth. 

Ans.  1,  2,  7,  3  gals,  respectively. 

Note.— There  are  many  other  possible  solutions,  e.g.  1,  1,  4,  3,  &c. 


A  (v)- — mixture  of  35  gallons  of  spirit  and  water  contains  80 
per  cent  of  spirit;  how  much  spirit  must  he  added  to  raise  the 
percentage  of  spirit  to  85  ? 

As  the  mixture  contains  80%  of  spirit,  it  contains  20%  of 
water. 

,\  the  number  of  gallons  of  water  in  it  =  of  35  gallons 

=  7  gallons. 

But  there  is  to  be  85  per  cent  of  spirit,  and  /.  15  per  cent  of 
water,  in  the  new  mixture. 

Hence  15  per  cent  of  the  increased  quantity  of  mixture  =  7  gals. 
iVo  the  number  of  gallons  in  the  new  mixture  =  7. 
the  number  of  gallons  in  the  new  mixture  =  7  X  =  46^  gals, 
the  number  of  gallons  added  =  46-|  —  35  =  ll|-  gals.  Ans. 


A  (vi).  A  36- gallon  cask  is  full  of  spirit ;  3  gallons  are  drawn 
out ,  and  the  cask  filled  up  with  water ;  this  process  is  repeated 
a  second ,  and  a  third ,  time ;  how  many  gallons  of  spirit  are  then 
left  in  the  cask? 


After  the  1st  operation,  the  cask  contains  33  gallons  of  spirit, 
and  y|-,  or  j-|-,  of  each  gallon  of  mixture  is  spirit. 

After  the  2nd  operation,  the  cask  contains  33  —  of  3 

=  30^,  gallons  of  spirit, 


and 


30| 
•  36 


’  or  irT¥’  eac^  &ah  the  mixture  is  spirit. 


after  the  3rd  operation,  the  cask  contains  30^  —  of  3 

=  gallons  of  spirit.  Ans. 


See  (II),  p.  187. 
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Uniform  Motion*:  Circular  Tracks. 

B  (i). _ If  I  leave  home  at  a  certain  time  and  walk  to  the  railway- 

station  at  the  rate  of  4  miles  an  hour ,  I  shall  be  2  minutes  too 
late  for  my  train ;  if  at  the  rate  of  4  \  miles  an  hour ,  I  shall 
have  8  minutes  to  spare;  how  far  have  I  to  walk? 

At  4  miles  per  hour  I  walk  1  mile  in  ^  hour 

...4£ .  1  . ...t . 

at  the  faster  rate  I  save  3  —  §,  or  hour  in  each  mile. 

But  .  2  +  8,  min.  or  -g-  hour,  in  the  reqd  distance, 

mile.  A 

the  reqd  distance  =  1  Xf  =  6  miles.  Ans. 

"36 


B  (ii). — The  road  from  A  to  B  rises.  A  man  walked  from  A  to  B 
at  the  rate  of  3  miles  per  hour ,  rested  half  an  hour  at  B,  and 
returned  at  the  rate  of  5  miles  an  hour,  reaching  A  3  hours 
26  min.  after  he  started.  Find  the  distance  from  A  to  B. 

The  man  takes  3  hour  to  walk  1  mile  in  going. 

and  \  .  1  . returning. 

his  total  time  per  mile  is  3  +  If,  or  33,  hour 
But  his  total  time  for  the  reqd  dist.  is  3-33  —  3,  or  33  hrs. 

mi.  , 

the  reqd  dist.  =  1  X  mi.  Ans. 

TIT 


,  (ih). _ A  and  B  travel  in  the  same  direction  round  a  circular 

course  220  yards  round ,  starting  together  from  the  same  point , 
their  rates  being  12  and  16  miles  an  hour  respectively;  how 
soon  will  they  again  be  together  at  the  starting-point? 

As  A  goes  12  miles  in  60  min. 


,  A  makes  a  complete  circuit,  A  mi.,  in 


60  _  5 


8  X  12  8 


=  •§-  mm. 


Similarly  B  .  min* 


[Hence  the  reqd  interval  is  the  smallest  number  of  minutes  which 
exactly  contains  f  and  i.e.  the  L.C.M.  of  ^  and  or  °f  and 
min.+] 

Now  the  L.C.M.  of  20  and  15  is  60, 


the  L.C.M.  of  33  and  H  is  ff  =  if.  Ans.  if  min. 


For  other  Examples  see  pages  143, 144. 


t  Compare  Ex.  D,  p.  95,  for  the  method. 
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B  (iv). — A  and  B  start  together  from  the  same  point  arid  travel  in 
the  same  direction  round  a  circular  track  220  yards  in  circum¬ 
ference ,  A  at  the  rate  of  14,  and  B  at  the  rate  of  17,  miles  an 
hour;  when  and  where  will  they  be  together  again  for  the  first 
time ? 

Also ,  if  they  travelled  in  opposite  directions ,  what  intervals 
would  elapse  between  their  successive  meetings  ? 

(i)  B  gains  3  miles  an  hour  on  A; 

B  gains  a  complete  round,  -g-  mi.,  on  A  in  hour  =  2-|-  min. 

Now  in  hour  A  goes  of  14  mi.  =  4-|-  furlongs,  or  “ laps” 
of  220  yds. 

/.  when  B  first  overtakes  A,  A  has  completed  4  laps  and  ^  of  a 
fifth,  and  is  /.  ^  of  220  yds.  =  73-g-  yards  from  the  starting-point 
Ans.  (i)  in  2 min.;  73^  yds.  from  starting-point. 


(ii)  When  they  move  in  opposite  directions  they  separate,  or 
approach  each  other,  at  the  rate  of  14  +  17  =  31  miles  per  hour. 

.  they  jointly  complete  a  circuit,  -k  mi.,  in  1—  hour  =  14Afi-  secs. 

8  X  wl 

Hence  they  meet  at  intervals  of  14-j^y  secs.  Ans.  (ii). 


B  (v). — A,  B,  and  C  start  together  from  the  same  point  and  travel 
in  the  same  direction  round  a  circular  course  of  100  yards,  at 
rates  of  21,  19,  and  17-|  feet  per  second  respectively ;  when 
and  where  will  all  three  next  be  together  again? 

A  gains  2  feet  per  sec.  on  B,  secs. 

A  gains  a  complete  circuit  on  B,  i.e.  overtakes  him,  in  — 

A  gains  3-g-  feet  per  sec.  on  C,  =  1^- 

A  gains  a  complete  circuit  on  C,  in  =  90  sees. 

Hence  all  three  will  next  be  together  in  the  L.C.M.  of  150  and 
90,  secs.,  i.e.  in  450  secs.  =  7 min. 

And  in  450  secs.  A  goes  450  X  7  yds.  =  3150  yds.  =  31^  circuits. 

Hence  all  three  are  next  together  in 

7-^  min.,  and  at  50  yards  from  the  starting-point. 

N.B. — It  would  not  do  in  this  case  to  find  as  in  B  (iii)  the  L.C.M. 
of  the  times  they  severally  take  to  complete  a  circuit,  for  that  would  give 
the  interval  after  which  all  would  be  together  at  the  starting-point ; 
whereas  they  are  all  together,  at  another  point,  sooner.  To  find  when  all 
are  together  for  the  first  time  after  the  start,  we  must  always,  as  above, 
find  the  L.C.M.  of  the  times  the  fastest  traveller  takes  to  gain  a  complete 
circuit  on  each  one  of  the  others. 
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3  (vi). — A  and  B  ride  at  the  same  rate ,  18  miles  per  hour ,  in  the 
same  direction ,  round  concentric  circular  tracks ,  the  circumfer¬ 
ence  of  A’s  track  being  440  yards ,  and  the  diameter  of  Fs 
being  to  that  of  A’s  in  the  ratio  of  8  :  9.  If  they  start  from 
opposite  points ,  what  interval  will  elapse  before  B  hides  A  from 
the  view  of  a  spectator '  at  the  centre ? 

B’s  angular  motion  (i.e.  his  apparent 
motion  as  viewed  by  the  spectator  at 
the  centre  0)  will  be  unchanged,  if  we 
suppose  him  transferred  to  A’s  track  and 
moving  on  it  at  a  rate  increased  in  the 
ratio  of  the  diameters. 

The  problem,  then,  is  to  find  how  long 
B  will  take  to  catch  A,  who  has  a  start 


of  220  yards,  A  moving 
of  18  mi.  per  hour,  and 


at  the  rate 
B  supposed 


to  move  on 
per  hour. 

Now  B  will  gain 

B  . 


the  same  track  at  the  rate  of  18  X  -§-  =  20^-,  mi. 


1 

8 


in  60 


60  X 


-§-  =  3-t  nnn. 

9  J  a 


A  ns. 


Work:  Uniform  Growth,  &c. 

C  (i). — If  8  men  with  6  boys  can  dig  a  piece  of  ground  in  2  days , 
and  6  men  with  2  boys  can  dig  it  in  3  days;  how  long  would  5 
men  with  3  boys  take  to  dig  it? 

men.  boys.  days. 

8  +  6  do  the  whole  work  in  2 


.•.8  +  6  do  of  the  work  ...  1  . (i) 

Again  6  +  2  do  the  whole  work  in  3 

.*.6  +  2  do  ^  of  the  work  ...  1  . (ii) 


[We  now  take  such  multiples  of  the  statements  (i)  and  (ii)  as  to  obtain 
the  same  number  of  men  (or  boys)  in  both.  In  this  case,  then,  we  multiply 
(i)  by  3  [i.e.  three  times  as  many  men  +  three  times  as  many  boys  would 
do  three  times  as  much  work  in  a  day  as  is  stated  in  (i)],  and  (ii)  by  4.] 
men.  boys.  day.  _j 

Hence,  from  (i),  24  +  18  do  i|  of  the  work  in  1 

and  from  (ii),  24  +  8  do  ^  .  1 

[Now  in  these  two  new  statements  there  is  the  same  number  of  men,  so 
the  extra  amount  of  work  in  the  former  must  be  due  to  the  extra  number 
of  boys.] 

by  subtraction,  10  boys  do  ^  or  -g-,  of  the  work  in  1  day 
,\  1  boy  does 


1  ... 


UNIFORM  GROWTH. 
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But  from  (ii)  6  men  2  boys  do  of  the  work  1  day. 

6  men  alone  do  ^  or  . 1  ... 

1  man  .  does  ^  . 1  ... 

Hence  5  men  +  3  boys  do  or  ^yy, . 1  ... 

5  men  +  3  boys .  the  whole . 1  X  -^p-  days 

=  3^-  days.  Ans. 


C  (ii). — If  10  oxen  were  put  into  a  field ,  which  has  remained  empty 
fw  a  time ,  the  grass  would  last  them  for  20  days;  hut  it  would 
last  8  oxen  for  35  days ;  how  long  would  it  last  12  oxen,  the 
grass  being  supposed  to  grow  at  a  uniform  rate? 


[Here  we  must  distinguish  between  the  daily  growth  of  grass  while  the 
oxen  are  in  the  field,  and  the  previously  accumulated  growth  during  the 
time  the  field  was  empty;  this  latter  we  shall  call  the  original  grass.] 


20  days’  growth  +  the  orig.  grass  feeds 

/.20  .  +  . 

Again, 

35  days’  growth  +  the  orig.  grass  feeds 
/.35  .  +  . 


oxen. 

10  for  20  days. 

10  X  20,  or  200,  ...  1  day  ...  (i). 

8  for  35  days. 

8  X  35,  or  280,  ...  1  day  ...(ii). 


[Now  in  the  statements  (i)  and  (ii)  the  amount  of  original  grass  is  the 
same  in  both,  so  the  extra  oxen  in  (ii)  are  provided  for  by  the  extra  ( 
growth.] 

Hence  from  (i)  and  (ii)  by  subtraction, 

15  days’  growth  feeds  80  oxen  for  1  day. 


1  day’s  growth  . 
Hence  in  the  reqd  case 


52,  or  1?, 
15’  3 


..(hi). 


1  z*  on 

12  —  — ,  or  oxen  must  be  provided  for  by  the  original  grass. 
3  3 

day. 


But,  by  (i),  20  days’  growth  +  the  original  grass  feeds  200  for  1 

1 


1 6  320 

And,  from  (iii),  20  days’  growth  alone  feeds  X  20,  or  , 

3  3 

320  280 

the  original  grass  feeds  200  —  -,  or  , 

o  o 

20 

.  3 


,  280  , 
ix— dys. 

=  14  days  Ans. 


Note. — The  principle  of  the  above  question  may,  of  course,  be  clothed 
in  words  in  various  ways;  for  instance,  the  figures  involved  in  the  solution 
of  the  following  question  are  the  same  as  those  given  above,  the  ivords 
alone  needing  to  be  changed : — 

A  cistern  partly  full,  into  which  a  steady  stream  of  water  is  flowing ,  has 
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a  number  of  equal  holes  in  the  bottom ,  which  can  be  opened  or  closed  at  will. 
If  10  were  opened  the  cistern  would  be  emptied  in  20  minutes;  if  8  were 
opened  it  would  be  emptied  in  35  minutes.  Twelve  are  opened :  how  soon 
will  it  be  emptied  ? 


Equation  of  Payments. 


The  Equated  time  of  Payment  of  several  sums  of  money  due  at 
different  dates  is  the  interval  at  the  end  of  which  all  might  fairly 
be  paid  together. 


For  instance,  if  £100  is  due  in  3  months  and  £200  is  due  in  8  months, 
the  equated  time  of  payment  is  the  number  of  months  (between  3  and  8) 
at  the  end  of  which  a  payment  of  £300  would  balance  the  two  debts. 

Now  as  £300  at  the  end  of  this  interval  is  equivalent  to  £100  in  3  mo. 
+  £200  in  8  mo.,  the  Present  Value*  of  the  £300  must  be  equal  to  the 
sum  of  the  present  values  of  the  £100  and  the  £200. 

If,  then,  we  suppose  5  per  cent  to  be  the  rate  at  which  discount  is  calcu¬ 
lated,  we  have 


£300  -  £300  x  reqd  no~  of  months  x  A 
12  100 


which  reduces  to 


=  £100  -  £100  X  »  x  A+  £200  -  £200  xix 

12  100  12  100 


£300  X  reqd  no.  of  months  =  £100  x  3  4-  £200  X  8. 
reqd  no.  of  months  _  £100  X  3  +  £200  x  8 
£300 

N.B. — The  rate  per  cent  does  not  enter  into  the  result. 

Hence  the  following  practical  rule  for  finding  the  Equated  time 
of  Payment  (or  Average  term  of  Credit  as  it  is  sometimes  called): 
Multiply  each  debt  by  the  number  of  months  (or  days)  which  elapse 
before  it  is  due ,  and  divide  the  sum  of  these  products  by  the  sum 
of  the  debts. 


D. — The  equated  time  of  payment  of  £200  cash ,  a  bill  of  exchange 
for  £350  due  in  60  days ,  and  another  bill  due  in  90  days,  is 
45  days ;  find  the  face-value  of  the  second  bill. 

By  the  above  rule, 

the  equated  time  =  £200  X  Of  £350  X  60  reqd  sum  X  90 

£200  +  £350  +  reqd  sum 

Hence  from  the  question 

£350  X  60  +  reqd  sum  X  90 _  . « 

£550  +  reqd  sum  ’ 

or  £2100  +  90  times  reqd  sum  =  (£550  +  reqd  sum)  X  45 

=  £24750  +  45  times  reqd  sum. 

45  times  reqd  sum  =  £24750  —  £2100  =  £3750. 

ref  sum  =  AA2  =  £833,  6s.  8 d.  Am. 

45  ■■ 


Bankers'  discount. 


t  As  £200  is  due  in  ready  money  its  multiplier  is  0. 
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E. — The  sum  of  103  consecutive  numbers  is  105472;  find  the  least 


of  them. 


[The  middle  number  of  any  odd  number  of  consecutive  numbers  is  the 
average*  of  them ;  e.g. : 


3  +  4  +  5  +  6  +  74-8  +  9 

7 


— -  =  6,  the  middle  number.  Hence — ] 
7 


The  reqd  middle  number  =  - 


and  there  are  51  of  the  consecutive  numbers  below,  and  51  above,  this. 


the  least  is  1024  —  51  =  973  Ans. 


Note. — The  same  principle  applies  in  the  case  of  a  series  of  numbers 
formed  by  the  successive  addition  of  any  other  constant  number  instead 
of  unity ;  e.g.  such  a  series  as  17,  20,  23,  26,  &c.  Series  so  formed  are  said 
to  be  in  Arithmetic  Progression.  Moreover,  as  the  sums  of  the  first  and 
last  terms ;  2nd  and  last  but  one ;  and  so  on,  are  all  equal,  the  sum  of  any 
number  of  terms  of  such  a  series  is  found  by  multiplying  the  sum  of  the  ls£ 
and  last  terms  by  half  the  number  of  terms: 

e.g.  To  find  the  sum  of  86  terms  of  the  series,  1,  3,  5,  7,  &c. 

Here  the  2nd  term  =  the  1st  +  2 ;  the  3rd  term  =  the  1st  +  twice  2 ; 
the  4th  term  =  the  1st  +  thrice  2 ;  and  so  on. 

Hence  the  86th  term  =  the  1st  +  85  times  2 ; 

and  the  sum  of  86  terms  =  (1  +  1  +  85  x  2)  x  43  =  7396. 


F. — The  product  of  two  numbers ,  whose  difference  is  5,  is  54516; 
find  them. 

[We  perform  the  work  of  finding  the  square  root  of  54516  until  we 
reach  the  units’  figure,  when  by  trial  we  choose  a  figure  small  enough  to 
leave  a  final  remainder  which  is  equal  to  five  times  the  “quotient”.} 


G. — The  dimensions  of  a  box  are  as  3:4:5/  the  difference  in  cost 
between  covering  it  all  over  at  6d.  and  6|d.  per  square  foot  is 
13s.;  find  its  length. 

13s.  =  312  halfpence. 

Hence  the  area  of  the  entire  surface  of  the  box  is  312  sq.  ft. 

Now  the  area  of  the  whole  surface  of  a  similar  box  of  dimension 
3,  4,  and  5  feet  =  3  X  4  X  2  +  (4  +  5)  X  2  X  3,  sq.  ft.  =  78  sq.  ft. ; 
and  312  =  4  times  78. 

i.e.  the  surface  of  the  box  whose  length  is  reqd 

=  4  times  the  surface  of  this  one. 

[But  the  areas  of  similar  figures  are  in  the  ratio  of  the  squares  of  their 
lengths.-Y] 

Hence  reqd  length  =  Vi  X  5,  ft. 

=  10  feet  Ans. 


*  See  p.  21. 


f  Euclid,  Book  VI.  Prop.  20. 
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A.  Complementary  Methods. — The  Arithmetical  Complement  of  a  given 
number  is  the  number  which,  when  added  to  it,  makes  up  the  unit  of 
next  higher  order,  e.g.  3  is  the  complement  of  7,  since  7  +  3  =  10 ; 

14  is  the  complement  of  986,  since  986  +  14  =  1000. 

In  Subtraction  the  complementary  method,  exemplified  below,  might  well 
replace  any  other  form  of  “wording”  in  the  teaching  of  beginners. 

Example. — Subtract  2653  from  8129. 

“  Wording.”  3  and  6  (set  down  6)  make  9  ;  8129 

5  and  7  (set  down  7)  make  12;  carry  1,  2653 

(1  and  6,  7),  7  and  4  (set  down  4)  make  11;  carry  1,  5470 

(1  and  2,  3),  3  and  5  (set  down  5)  make  8.  - 

Note. — This  method  of  subtracting  is  convenient  in  such  cases  as  those  of  the  Ex. 
on  p.  8,  Ex.  iii  on  p.  39,  and  in  “Abridged”  Division. 

The  use  of  “complementary”  methods  often  effects  considerable  saving  of 
labour.  e.g.  See  Ex.  A(v),  p.  19;  A  (viii),  p.  20  (called  Synthetic  Division);  Ex.  x, 

p.  42;  Ex.  ix,  p.  77:  Exs.  vii,  viii,  p.  98;  Ex.  ii,  p.  101;  Note  (iii),  p.  104. 


B.  General  Definition  of  Multiplication,  applicable  to  a  fractional  as 
well  as  to  an  integral  multiplier. 

To  multiply  one  number  by  a  second  is  to  do  to  the  first  that  which  is  done 
to  unity  to  obtain  the  second. 

Integers:  e.g.,  8x6, 

To  obtain  6  we  repeat  unity  six  times,  i.e.  l  +  l  +  l  +  l  +  l  +  l,  =  6 
by  the  above  definition,  8x6  =  8-p8-l“8-|-8-|-8-t"8  =  48. 
Fractions:  e.g.,  f  X  f , 

To  obtain  f,  unity  is  divided  into  seven  equal  parts,  of  which  five  are  taken; 

i.e.  f  =  l  +  14-i+i  +  i; 


,  by  the  above  definition,  |  X  4  =  —  +  —  +  —  +  —  +  —  * 

7  7  7  7  7 

But  f  -i-  7  is  .'.  i  x  f  =  ^-+^+4+^+^  = 


15 

28’ 


3x5 

4x7* 


C.  Prime  Numbers. — All  the  primes  below  any  given  number  may  be 
found  by  the  following  method,  known  as  the  “  Sieve  of  Eratosthenes” .+ 
Write  down  the  numbers  in  natural  order  as  far  as  required,  thus: — 


I  II  I  I  II  ll  U  ll  l  II  ll  ll  l 

1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16,  17,  18,  19,  20,  21,  22,  23,  &c 

Mark  every  second  number  after  2 ;  these  are  the  multiples  of  2 ; 

,,  ,,  third  ,,  ,,  3 ;  ,, 

»  »  fifth  ,,  ,,  5 ;  ,, 

„  „  seventh  „•  „  7; 

„  „  eleventh  „  „  11 ;  „ 

and  so  on,  taking  each  of  the  unmarked  numbers  in  turn 

Then  the  numbers  which  finally  remain  unmarked  are  primes,  since  no 
number  left  unmarked  will  be  divisible  by  any  number,  except  unity,  less 
than  itself. 


See  p.  78.  t  A  Greek  of  Alexandria,  who  lived  about  200  B.C. 
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D.  Proofs  of  the  Test's  of  Divisibility.  (See  page  52.) 

(I)  Any  number  may  be  regarded  as  a  multiple  of  ten  +  some  units', 

e.g.  4756  is  475  tens  +  6  units, 

and,  as  ten  is  divisible  by  2,  .*.  any  no.  of  tens  is  also  divisible  by  2; 
any  number  is  divisible  by  2,  if  its  units’  digit  is  divisible  by  2,  i.e.  if 
its  units’  digit  is  even. 

(II)  Proof  exactly  similar  to  that  of  (I). 

(III)  Any  number  may  be  regarded  as  a  multiple  of  a  hundred  +  the 

no.  of  units  represented  by  the  two  right-hand  digits; 
e.g.  83475  is  834  hundreds  +  75  units , 

and,  as  100  is  divisible  by  4,  or  by  25,  any  number  of  hundreds  is 
divisible  by  4,  or  by  25 ; 

any  number  is  divisible  by  4,  or  by  25,  if  the  number  represented  by 
the  two  right-hand  digits  is  divisible  by  4,  or  by  25. 

(IV)  Consider  any  number,  e.g.  23587. 

23587  =  20000  +  3000  +  500  +  80  +  7. 

Now,  as  10000  =  9999  +  1,  /,  20000  =  9999  x  2  +  2  =  a  multiple  of  9  +  2, 

as  1000  =  999  +  1,  3000  =  999  x  3  +  3  =  a  multiple  of  9  +  3, 

as  100  =  99  +  1,  500  =  99  X  5  +  5  =  a  multiple  of  9  +  5, 

and  as  10  =  9  + 1,  /.  80  =  9  X  8  +  8  =  a  multiple  of  9  +  8, 

also  7  =  7. 

Hence,  by  addition,  23587  =  some  mult,  of  9,  +  7  +  8  +  5  +  3  +  2. 
23587  is  divisible  by  9  if  the  sum  of  its  digits  is  divisible  by  9. 

And  any  other  number  might  have  been  dealt  with  in  the  same  way. 
Note.— The  proof  of  the  test  of  divisibility  by  3  is  identical  with  this. 


(V)  Consider  any  no.,  e.g.  564328  =  500000  +  60000  +  4000  +  300  +  20  +  8. 
Now,  as  any  number  represented  by  an  even  no.  of  nines  is  divisible  by  11, 


and  as  100000  =  99990  +11  -1 
as  10000  =  9999  +  1 
as  1000  =  990  +  11  -1 

as  100  =  99  +  1 

and  as  10  =  11—1 


500000  =  a  multiple  of  11  —  5 ; 
60000  =  a  multiple  of  11  +  6 ; 
4000  =  a  multiple  of  11  —  4 ; 
300  =  a  multiple  of  11  +  3 ; 
20  =  a  multiple  of  11  —  2 ; 


also  8  =  8. 

Hence,  by  addition,  564328  =  some  multiple  ofll  +  8+  3  +  6-  (2  +  4  +  5), 
564328  is  divisible  by  11,  if  the  difference  between  the  sum  of  the  units’ , 
hundreds’ ,  <fcc.,  digits ,  and  the  sum  of  the  tens’ ,  thousands’,  &c.,  digits  is 
divisible  by  11. 

And  any  other  number  might  have  been  dealt  with  in  the  same  way. 

The  Tests  of  Divisibility  may  be  summarized  thus : — 

1.  If  the  divisor  is  a  factor  of 

(i)  the  radix  {e.g.  2,  5,  factors  of  10),  the  criterion  is  the  units’  figure', 

(ii)  the  square  of  the  radix  {e.g.  4,  25,  factors  of  100),  the  criterion  is 
the  number  represented  by  the  two  right-hand  figures', 

(iii)  the  cube  of  the  radix  {e.g.  8,  125,  factors  of  1000)  the  criterion  is 
the  number  represented  by  the  three  right-hand  figures.  And  so  on. 

2.  If  the  divisor  is  one  less  than  the  radix ,  the  criterion  is  the  sum  of 

the  digits. 

3.  If  the  divisor  is  one  more  than  the  radix,  the  criterion  is  the  difference 

between  the  sums  of  the  alternate  digits. 

Hence  Tests  corresponding  to  those  of  the  Decimal  Scale  of  Notation  may 
be  applied  in  any  scale;  e.g.: — 

A  no.  in  Scale  6  is  divisible  by  5,  if  the  sum  of  its  digits  is  divisible  by  5 : 
. 12 . 3,  . .  units’  figure  is  divisible  by  3;  &c. 
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E.  Casting  out  Nines. — The  reason  of  this  process,  applied  as  a  test  "of 
multiplication,  may  be  shown  thus: — 

Any  number  may  be  regarded  as  a  multiple  of  9  +  a  remainder  consisting 
of  one  of  the  digits  (including  0)  less  than  9.  Hence 

The  multiplicand  =  a  multiple  of  9  +  some  remr,  say  7 . (i), 

and  the  multiplier  =  a  multiple  of  9  +  some  remr,  say  4 . (ii) 

the  product  =  (i)  x  (ii). 

=  a  mult,  of  81  +  7  times  a  mult,  of  9 

+  4  times  a  mult,  of  9  4-  4  X  7* 

=  some  mult,  of  9,  +  4  x  7. 

Hence  the  remr  when  the  product  is  divided  by  9  =  the  remr  obtained  by 
dividing  4  X  7  by  9. 

And  these  remrs  we  know,  by  D  (IV),  are  obtained  by  dividing  the  sum  of 
the  digits  of  each  number  by  9. 

Note  1.— Casting  out  Nines  may  be  applied  as  a  test  of  Addition  and  Subtraction; 
e.g.  in  Addition:  Cast  out  9’s  from  each  of  the  numbers  added;  add  the  resulting 
remrs,  and  cast  out  nines  from  their  sum,  and  the  final  remr  should  be  the  same 
as  the  remr  obtained  by  casting  out  9’s  from  the  sum  of  the  given  numbers. 

Note  2.— It  is  possible  that  a  result  may  satisfy  the  test  of  casting  out  Nines  and  yet 
not  be  correct,  since  an  error  in  it  amounting  to  9  or  a  multiple  of  9  would  not  affect 
the  remainder  obtained  by  dividing  it  by  nine. 

Note  3.— Results  may  be  tested  in  a  similar  way  by  Casting  out  Elevens.  The  way 
in  which  this  would  be  done  is  indicated  in  D  (V). 


F.  Some  General  Properties  of  Numbers. — Besides  those  already 
considered  the  following  are  noteworthy: — 

(i)  The  sum  (or  diff.)  of  tico  even,  or  of  two  odd,  numbers  must  be  even. 

(ii)  The  sum  (or  diff.)  of  an  even,  and  an  odd,  number  must  be  odd. 

(iii)  The  sum  of  any  even  number  of  numbers  must  be  even. 

(iv)  The  sum  of  any  odd  number  of  odd  numbers  must  be  odd. 

(v)  The  product  of  even  nos.,  or  of  even  and  odd  nos.,  must  be  even. 

(vi)  The  product  of  two,  or  more,  odd  nos.  must  be  odd.  And  con¬ 

versely,  in  exact  division,  if  the  dividend  is  odd  the  quotient  is 
odd  also. 

Note.— The  above  are  evident  from  the  results  of  the  Addn  and  Multn  Tables, 
since  they  depend  only  on  the  units'  figures  of  the  numbers. 

(vii)  The  product  of  the  sum  and  difference  of  two  numbers  is  equal  to  the 
difference  of  their  squares. 

Take,  e.g.,  any  two  numbers,  say  23  and  7. 

Then,  the  product  of  their  sum  and  diff 
=  (23  -  7)  x  (23  +  7) 

=  (23  -  7)  x  23  +  (23  -  7)  x  7* 

=  23  x  23  -  7  x  23  +  23  x  7  -  7  x  7* 

=  232  -  72 

=  the  diff.  of  their  squares. 

Similarly  we  might  deal  with  any  other  two  numbers. 

Example  1.— Simplify  37-8  x  37-8  ~  ^-2  x  62-2  with  ag  mu  Uh(mr  aj 
possible.  o7*o  —  62*2 

By  converse  of  (vii),  ~  =  37-8  +  62*2  =  100  Ans. 

61  *8  —  62  •  2 


By  (II),  p.  10. 
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Example  2. — Show  that  if  220  be  decreased  by  unity  the  result  is  a  multiple 
of  11. 

By  (vii),  220  —  1  =  (210  +  1)  X  (210  -  1) 

=  (210  +  1)  X  (25  +  1)  X  (25  -  1). 

Now  25  =  32,  /.  25  +  1  =  33,  a  multiple  of  11. 


Example  3  —Prove  that  the  difference  of  the  squares  of  any  two  odd  wumbers 
is  a  multiple  of  4. 

By  (viii),  the  diff.  of  the  squares  of  the  two  odd  nos. 

=  (the  sum  of  the  nos.)  x  (their  diff.) 

=  (an  even  no.)  x  (an  even  no.) . By  (i) 

=  (an  odd  no.  x  2)  X  (an  odd  no.  x  2) 

=  a  multiple  of  4. 


Example  4  .—If  any  prime  number  greater  than  3  be  increased,  and  also 
decreased,  by  unity ,  one  or  other  of  the  results  is  a  multiple  of  6. 

For  every  prime  (except  2)  is  odd,  both  results  are  even  and  divisible 
by  2.  But  the  prime  -  1,  the  prime,  and  the  prime  +  1  are  three  con¬ 
secutive  nos.,  and  when  the  numbers  are  arranged  in  natural  order 
every  3rd  no.  is  divisible  by  3.  \  one  of  any  three  consecutive  nos. 

must  be  divisible  by  3.  But  this  is  not  the  case  with  the  prime. 

Hence  one  of  the  two  “results”  is  divisible  by  3,  and  is  also  even, 
it  is  a  multiple  of  6. 


Example  5.  If  the  sum  of  an  odd  number  of  fractions ,  whose  numerators 
and  denominators  are  all  odd,  is  an  integer,  that  integer  must  be  odd. 
Consider,  e.g.,  the  three  fractions  f ,  A,  A ; 

their  sum  =  5x11x3  +  3x7x13  +  9x7x11  n 
7  x  11  x  13  . 

Now,  by  (vi),  each  of  the  products  5  X  11  X  3,  3  x  7  X  13,  9  X  7  x  11  is  odd ; 
and  by  (iv)  their  sum  is  odd. 

Also  7  X  11  X  3  is  odd,  by  (vi),  the  quotient  (Q)  is  odd. 

Similarly  the  theorem  may  be  proved  in  the  case  of  any  other  set  of 
fractions  fulfilling  the  given  conditions. 


Example  6. — Show  that  every  perfect  cube  is  either  divisible  by  7,  or  when 
divided  by  7  gives  remainder  1  or  6. 

Every  no.  =  a  mult,  of  7  +,  or  -,  0,  1,  2  or  3. 

.’.  Every  cube  =  a  mult,  of  7  +,  or  0,  1,  8  or  27.* 

=  some  mult,  of  7  +,  or  0,  1,  1  or  6. 


Example  7. — If  a  perfect  square  end  in  an  odd  digit,  the  last  figure  but  one 
is  even. 

For  any  odd  no.  may  be  regarded  as  a  mult,  of  ten  +  an  odd  digit,  say  3. 
Then  its  square  =  (a  mult,  of  10  +  3)2 

=  a  mult,  of  100  +  twice  a  mult,  of  10  x  3  +  32+ 

=  some  even  mult,  of  10  +  9. 

Hence  the  last  figure  but  one  is  even. 


*  This  is  evident  if  we  expand,  say  (mult,  of  7  +  3)» :  compare  p.  255. 
t  By  Theorem  (III),  p.  246. 
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Example  8. — Show  that  1331  is  a  perfect  cube  in  any  scale  of  notation  whose 
radix  is  greater  than  3.  ' 

We  have  seen,  on  p.  255,  that  the  cube  of  any  number  in  the  Decimal  scale,  •». g ., 
473,  is  of  the  form  4  x  103  +  3  X  102  x  7  +  3  X  10  x  72  +  73 

Hence,  1  x  103  +  3  x  102  x  1  +  3  x  10  x  l2  + 13  =  1331,  in  scale  10, 

IX  63  +  3  x  62  xl  +  3x  6  X  l2  +  l3  =  1331,  in  scale  6, 

lx  53  +  3  X  52  x  1  +  3  X  5  X  l2  +  l3  =  1331,  in  sc.  5,  &c. 

Thus  1331  is  a  perfect  cube  in  any  scale  whose  radix  is  greater  than  3. 


G.  Recurring  Decimals.  (See  p.  122.) 

Note  1. — When  the  recurring  period  of  one  of  a  set  of  fractions,  which 
yield  pure  recurring  decimals  with  the  maximum  no.  of  figures  in  their 
periods,  is  known,  the  periods  of  all  others  of  the  set  can  be  written  down 
at  once. 

e.g.  tV  yields  a  decimal  with  the  maximum  number  of  figures,  16,  in  its  period; 
hence,  if  ^  be  found  as  a  decimal,  and  the  figures  of  its  period  arranged  in  a 
ring  (as  is  done  for  sevenths  on  p.  122),  then  &c.,  can  at  once  be  read  off. 

Note  2. — As  the  figures  of  the  quotient  must  recur  when  all  possible 
remainders  have  appeared  in  the  division,  but  may  recur  sooner,  it  follows 
that,  in  the  latter  case,  the  number  of  figures  in  the  actual  period  is  a 
factor  of  the  number  in  the  maximum  ; 

e.g.  .jig.  =  -076923,  a  sia-figure  period,  where  6  is  a  factor  of  12,  the  maximum  in 
the  case  of  thirteenths. 


In  such  cases,  as  many  rings  would  be  needed  as  the  shorter  period  is 
contained  in  the  maximum  :  in  this  case  two.  It  will  be  found  that 


Ring  (i)  gives 

1  3  4  9  1012- 

TV  T3’  13’  TV  TV  T^’ 

and  Ring  (ii), 

2  5  6  7  8  11 

TV  TV  TV  TV  TV  T3  ‘ 


9  8 


H.  Continued  Fractions.— On  p.  89  is  given  a  method  of  reducing  a 
Continued  Fraction  to  a  Simple  Fraction.  We  here  consider  the  con¬ 
verse  process,  which  will  be  evident  from  the  following  example. — 
Reduce  -2//-  to  a  Continued  Fraction . 


W  =  3  +  H-3  +  5  =  3  +  27T^  =  3  +  -JT  =  3  + - “I""  &o. 

”  +  ”  2  +  ±  2  +  jj- 

Now  in  this  operation  it  is  evident  that  the  successive  remainders  resulting 
from  the  divisions,  viz.,  37,  5,  2,  &c.,  become  less  and  less,  so  that  we  must 
at  last  arrive  at  the  remainder  1,  when  the  operation  ends. 

Hence  every  rational  fraction  (vulgar  or  decimal)  can  be  expressed  as  a 
terminating  continued  fraction. 

Note.— The  above  process  exactly  corresponds  to  the  ordinary  method  of  finding 
the  G-.C.F.  of  274  and  79,  the  numbers  3,  2,  7,  &c.,  being  the  successive  quotients. 


The  fraction  which  results  from  stopping  at  any  stage,  in  the  above  process; 
and  discarding  the  remainder  at  that  stage,  is  called  a  Convergent  to  the  con¬ 
tinued  fraction. 

Thus,  in  the  above  example,  the  first  convergent  is  3  =  $ , 

. . .  second .  3  +  J  =  £, 


third 


3  + 


2  +  ; 
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The  following  properties  of  convergents  are  noteworthy. 

(1.)  The  convergents  are  alternately  less  and  greater  than  the  complete  fraction. 

e.g.,  in  the  above  ex.,  the  1st  convergent  is  too  small,  since  the  part  &c.,  is  omitted; 

the  2nd . too  great,  since  the  denr  2  is  less  than  2+}’; 

the  3rd . too  small,  since  the  denr  2  +  }  is  too  great,  &c. 


(2.)  The  difference  between  any  two  successive  convergents  is  a  fraction 
numerator  is  unity ,  and  denominator  the  product  of  their  denrs. 
e.g.,  |  -  -  =  105  ~  104  -  1  .  q n rl  111  _  52  _  1665  -  1664  _  1 


.  62- 
‘  15' 


32 


.  52- 

'  15' 


32  x  15 


32  x  15' 


2  X  1 5~  “  2  X  15  ’ 

From  (1)  and  (2)  it  follows  that 
(3.)  Any  convergent  is  nearer  to  the  complete  fraction  than  the  preceding  con¬ 
vergent;  that  it  differs  from  the  complete  fraction  by  less  than  half  of 


and  that  it  is  in  lowest  terms. 


prod,  of  denre  of  convergents * 

Hence  the  successive  convergents  are  successive  approximations  to  the 
value  of  the  continued  fraction. 

To  convert  a  Surd  into  a  Continued  Fraction ,  e.g.,  VI 0. 

Observing  that  the  greatest  perfect  square  below  10  is  9,  we  proceed  thus — 


V10  =  3  +  \/l0  -  3  =  3  +  =  3 + 

=  3  +  — J - =  3  H - 1 — — 

VlO  +  3  6  +  V10  -  3 


( VlO  —  3)  x  ( VIP  +  3) 

lx  (V10  +  3) 

3  + - 4- 

6  + 


See 
p.  252. 

and  so  on. 


.V10  =  3  + 


V10  +  3 


6  + 


6  +  6  +  &S. 

Thus  a  surd  produces  a  recurring  continued  fraction. 

Note  1.— By  the  definition  of  a  surd  it  is  evident  that  it  cannot  produce  a  termin¬ 
ating  continued  fraction,  for  that  we  have  seen  can  be  reduced  to  a  rational  simple 
fraction,  whereas  a  surd  is  incommensurable,  i.e.  cannot  be  exactly  expressed  in 


Note  2.— A  Continued  Fraction  is  often  written  in  the  form 3+  ^  ^  ^  . 


K.  Proof  of  Theorem  (IV),  Square  Root.  (See  p.  250.) 

By  Theorem  (III),  page  246, 

3652  =  3602  +  2  x  360  x  5  +  52,  •  — 52  ~  =  5  + _ 52 _ . 

2  x  360  2  x  360 

Hence,  in  the  case  of  any  three-figure  square  root,  if  when  two  figures  of  the 
root  have  been  obtained,  we  divide  the  remainder  {i.e.  the  diff.  between  the 
given  number  and  the  square  of  the  part  of  the  root  already  obtained)  by  the 
last  complete  divisor  {i.e.  by  double  the  part  of  the  root  already  obtained),  the 
, .  .  .  (rems  fig.)2 

quotient  =  the  remaining  fig.  +  double  the  part  of  the  tL  already  obtained' 

and  this  latter  portion  of  the  quotient  must  be  a  proper  fraction,  since  the 
numr  can  never  exceed  92,  and  the  denr  can  never  be  less  than  200. 

the  integral  part  of  the  above  quotient  =  the  last  fig.  of  the  root. 

Thus  the  theorem  holds  good  in  the  case  of  a  three-figure  root. 

Similarly  it  may  be  shown  to  hold  good  in  any  other  case. 
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1 


0 

2 

2 

2 

4 

2_ 

60 

_9 

69 


0 

4 

4 

8 

1200 

621 

1821 


24*389  ( 29  Ans. 

16389 
16  389 


L.  Cube  Root  by  Horner’s  Method.— The  reason  of  the  method  belongs 
to  the  Theory  of  Equations ;  the  method  is,  however,  easy  to  apply. 

The  work  is  arranged  in  four  columns ;  in  the  first  we  place  lj  in  the  second 
and  third,  0;  and  in  the  fourth,  the  number  (whose  cube  root  is  required) 
marked  off  into  “periods”. 

Example  1. — Find  the  cube  root  of  24389. 

The  integral  part  of  the  cube  root  of  the 
first  period  is  2.  Set  2  on  the  right. 

1st  stage. 

Multiply  1  by  the  root-fig.  2,  and  add  to 
2nd  column. 

Multiply  the  result  by  the  root-fig.  2,  and 
add  to  3rd  column. 

Multiply  this  result  by  the  root-fig.  2,  and 
subtract  from  1st  period. 

Trial  Divisor  stage. 

Multiply  1  by  the  root-fig.  2,  and  add  to  2nd  column. 

Multiply  the  result  by  the  root-fig.  2,  and  add  to  3rd  column,  afterwards 

appending  two  ciphers.*  _  ,  , 

Again  multiply  1  by  the  root-fig.  2,  and  add  to  2nd  column,  afterwards 

appending  one  cipher.*  f 

Bring  down  the  next  period,  and  obtain  the  next  fig.  of  root,  9,  by  help  of 

the  trial  divisor  1200. 

2nd  stage.  (We  now  repeat  with  the  new  root-fig.  9  the  process  of  stage  1.) 
Multiply  1  by  9  and  add  to  2nd  column. 

Multiply  the  result  by  9  and  add  to  3rd  column. 

Multiply  this  result  by  9  and  subtract  from  4th  column. 

Note.—  In  forming  the  2nd  and  3rd  columns  the  multiplications  and  additions;  and, 
in  the  4th  column,  the  multiplications  and  subtractions ,  may  easily  be  combined  (see 
Ex.,  p.  12).  _ _ 


Example  2. — Find  the  cube  root  of  3  to 
Written  work  in  full  as  in  Ex.  1. 


0 
1 
1 
1 
2 

J_ 

30 

_4 

34 

_4 

38 

4 

420 

_ 4 

424 

4 

428 


3*'000l000’000(l  *442 
1 


000 

714 


300 

136 
436 
152 

58800 

1696 

60496 

1712 

6220800 


256  000 
241  984 
14  016  000 


Ans.  1*442 


three  places  of  decimals. 

Condensed ,  as  suggested  in  the 
Note  to  Ex.  1. 


0 

1 

2 

30 

34 

38 

420 

424 

428 


3** 


300 

436 

58800 

60496 

6220800 


(1-442 

_ooo^ 

256  000 
14  016  000 


Ans.  1-442 


Note.— If  this  cube  root  had  been  reqd 
to  jive  places  of  decs,  the  two  extra  figs, 
could  be  obtained  by  Contracted  division. 
(See  p.  258.) 


*The  reason  for  these  ciphers  will  be  seen  by  comparing  with  the  example  on  p.  257. 


EXERCISE  S.  —  Part  1. 


I.  NUMERATION,  NOTATION. 


Read,  or  write  in  words , 


1.  30800. 

II.  503010. 

21.  18800008. 

2.  51020. 

12.  675032. 

22.  19099090. 

3.  18200. 

(3.  3503071. 

23.  567802005. 

4.  70020. 

14.  4004004. 

24.  10007063. 

5.  384610. 

15.  32005701. 

25.  3756421871. 

6.  423654. 

16.  60600752. 

26.  8300235007. 

7.  2000000. 

17.  10101010. 

27.  308056300072. 

8.  3003000. 

18.  122012. 

28.  1000000000000. 

9.  700100. 

19.  33333333. 

29.  236750846374. 

10.  160011. 

20.  50000000. 

30.  3008700050000. 

■ 

Write  in  figures , 

\ 

31.  Seventeen  thousand  and  twenty. 

32.  One  hundred  and  two  thousand,  seven  hundred. 

33.  Six  hundred  and  fifty  thousand. 

34.  Five  hundred  and  forty- three  thousand  and  eleven. 

35.  Three  million  seven  hundred  thousand  and  seventy. 

36.  Thirteen  million,  one  thousand  three  hundred. 

37.  Five  million,  six  hundred  and  ninety-four  thousand,  three  hun¬ 

dred  and  eighty-seven. 

3&  Twenty-three  million,  one  hundred  and  ten. 

39.  Four  hundred  and  one  million,  forty  thousand,  four  hundred  and 

forty. 

40.  Seven  hundred  and  sixty-eight  million  six  hundred  and  Seventy- 

live  thousand  five  hundred  and  eighty-six. 

41.  Eighty  million,  eighteen  thousand. 

42.  Seven  thousand  and  eleven  million  sixty  thousand,  three  hundred. 

43.  One  thousand  and  three  million,  one  thousand  and  three. 

44.  Forty-nine  thousand  two  hundred  and  eighty-one  million,  five 

hundred  and  fifty  thousand,  six  hundred  and  sixtv. 

(M  27)  J 
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EXERCISES  I. 


Write  in  figures, 

45.  One  hundred  thousand  and  seventy  million,  fourteen  thousand 

and  eight. 

46.  Three  hundred  and  sixty  thousand  million,  three  hundred  and 

six  thousand,  and  thirty-six. 

47.  Two  hundred  thousand  and  twenty  million,  twenty  thousand,  two 

hundred. 

48.  One  billion,  one  million,  one  thousand  and  one. 

49.  Seventeen  billion  eight  hundred  and  ninety  thousand  and  forty- 

five  million,  seven  hundred  and  ninety -six  thousand  and 
sixteen. 

50.  Nineteen  billion,  one  thousand  and  ninety  million,  one  hundred 

thousand,  nine  hundred. 


Read,  or  write  in  Arabic  figures, 


51.  XIX. 

52.  XXIY. 

53.  LYIII. 

54.  XLY. 

55.  LXXVI. 

56.  LXYIII. 

57.  XLIX. 

58.  LXXXIII. 

59.  CIY. 

60.  CLX. 


61.  LXXXIX. 

62.  XCY. 

63.  CXII. 

64.  CCIY. 

65.  CLXYI. 

66.  CXLIY. 

67.  CCLXXXIY 

68.  DXL. 

69.  CCCXC. 

70.  DLY. 


71.  DCCXC. 

72.  DCLXXIX. 

73.  MDCCLXIY. 

74.  MDCXLYII. 

75.  MDCCCLXXXY. 

76.  MDLXYI. 

77.  MDLXXXYIII. 

78.  MDCLXYI. 

79.  MDCCLXXXIX. 

80.  MDCCCXCIX. 


Express  in  Roman  numerals, 


81. 

34. 

CO 

00 

203. 

00 

46. 

h- 

00 

555. 

83. 

73. 

QD 

00 

423. 

84. 

87. 

00 

CO 

324. 

85. 

99. 

90. 

560. 

91. 

1241. 

96. 

1100. 

92. 

1336. 

CO 

^4 

1413. 

93. 

1759. 

98. 

1689. 

94. 

1867. 

99. 

1888. 

CO 

p1 

1891. 

100. 

5000. 

SIMPLE  ADDITION. 
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II.  THE  SIMPLE  RULES. 

Addition. 


I.  973 
49 
61358 
876 
56 
208 
1095 
283 
94 
9048 

6.  13455 
6124 
448 
90653 
7127 
48 
67422 
5100 
589 
3694 
87318 
3256 
939 
16285 
6903 


2.  59432 
917 
6480 
753 
96075 
99 
2160 
84317 
908 
7563 

7.  6704 

78534 
3460 
79473 
36324 
5968 
5374 
63239 
41258 
48485 
47256 
23245 
9172 
365 
1335 


3.  237 

46 
32752 

47 
187246 

7609 

9642 

35132 

23109 

36 

8.  50462 
4000 
31078 
2053 
275 
5268 
63516 
44363 
5086 
65045 
54678 
56743 
6726 
93623 
7036 


4.  240738 
59618 
485 
79 
4328 
19576 
275843 
3629 
73 
69384 

9.  246 

10988 
8537 
54561 
4123 
40345 
67087 
564 
62742 
56653 
62583 
51646 
96 
88219 
8136 


5.  348170 
91754 
2760 
96287 
462 
5720 
18234 
29216 
4056 
80099 

10.  59386 
370 
12 
2694 
49057 
371804 
96287 
1590 
329105 
40462 
708 
402917 
348170 
13465 
150918 


Find  the  sum  of — 

II-  56841,  7345,  860,  7843217,  14,  500109,  6234,  503,  8040,  and  172. 

12.  13721,  179,  1270,  430920,  1275,  7079,  32,  7700,  14030211,  and  71. 

13.  3204,  8571,  396,  14,  9763,  2842,  971,  8309,  2135,  614,  73,  428, 

1867,  3905,  and  428. 


14.  910,  4016,  18791,  20645,  17453,  46,  2712,  406,  57916,  71865 

4262,  90014,  370,  12,  and  2694. 

15.  24910,  4016,  18791,  20645,  17453,  46,  2712,  40689,  57916,  71865, 

4262,  90014,  370,  12,  2694,  and  49057. 


16.  3204,  8571,  396,  14,  9763, 


2842,  971,  8309,  2135,  614,  73,  428, 
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EXERCISES  II. 


Find  the  sum  of — 

17.  One  million,  fifteen  thousand  and  eighty;  four  hundred  and  nine 

thousand,  seven  hundred  and  ninety;  two  hundred  and  forty- 
two  thousand,  six  hundred  and  thirty-nine ;  seventeen  thousand, 
one  hundred ;  and  seven  thousand,  one  hundred  and  seven. 

18.  Sixty  thousand  and  seventy-six;  one  hundred  and  twelve  thousand, 

nine  hundred  and  four;  eighty-seven  thousand,  two  hundred  and 
ninety;  seven  hundred  thousand,  six  hundred  and  twenty-seven; 
and  eight  thousand,  eight  hundred  and  eighty-eight. 

19.  Three  hundred  and  forty  thousand  and  fifty;  five  millions,  nine 

hundred  and  twenty- two  thousand  and  nine ;  seven  hundred  and 
four  thousand,  three  hundred  and  four ;  twenty  thousand  and 
five;  sixty-five  thousand,  six  hundred. 

20.  Seventy  million,  seventy  thousand,  eight  hundred  and  nine;  eight 

million  and  eight;  nine  hundred  and  eighty-five  thousand,  nine 
hundred  and  eighty;  sixty  thousand,  eight  hundred  and  five; 
and  nine  million,  eight  thousand,  four  hundred  and  forty-four. 


Add  across  * — 

21.  21+43  +  109  +  8. 

22.  32  +  5  +  91  +  210. 

23.  180+15  +  2000+11. 

24.  47  +  8  +  967  +  150. 

25.  17  +  93  +  8  +  154  +  62. 

26.  9  +  142+16  +  11  +  140. 

27.  42  +  31  +  102  +  9  +  67. 

28.  750+110  +  38  +  70  +  3. 

29.  92  +  201  +  859  +  4121  +  7. 

30.  45  +  309  +  70  +  257+8008. 


31.  37  +  201  +  1073  +  16  +  4. 

32.  1035  +  67  +  138  +  200+19. 

33.  9  +  33  +  801  +  7605  +  80  +  7. 

34.  84  +  307+666  +  3041  +  28  +  1. 

35.  235  +  25  +  76  +  972  +  270  +  5. 

36.  9378,  927,  70,  4837,  67,  234. 

37.  23,  3916,  204,  1795,  3070,  69. 

38.  590617,  475,  180,  106,  25,  2. 

39.  201,  384,  17,  6001,  889,  7801. 

40.  678,  294,  5,  4291,  328,  55,  1. 


41.  56741,  37,  414,  2190,  125,  2013,  4191. 

42.  31129,  1341,  1014,  758,  9429,  4711,  10. 

43.  2120,  10672,  2923,  89,  19098,  3058,  6120. 

44.  31280,  645,  39811,  3064,  11421,  3125,  849. 

45.  2152,  3205,  220,  930,  4073,  11909,  386,  2072. 

46.  487,  6590,  7803,  2499,  16075,  925,  769,  6291. 

47.  876,  1096,  5018,  830,  6537,  1070,  673,  856,  210,  845. 

48.  13721,  2356,  2076,  4323,  13276,  74,  7079,  320,  486,  1405. 

49.  14245,  819,  9195,  2573,  2406,  1275,  7495,  197,  770,  892. 

50.  451,  6003,  876429,  790,  8035,  42,  8,  70312,  170,  8764. 


These  Exercises  should  be  worked  as  they  stand;  the  answer  only  being  written. 


SIMPLE  SUBTRACTION. 
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Subtraction. 


51.  Subtract  4378  from  10649. 
53.  From  12007  subtract  11438. 
55.  Take  14730  from  25000. 

57.  From  123456  take  65432. 
59.  Find  750420  —  93874. 

61.  Find  857142  —  142857. 

63.  Find  3080715  —  2991032. 


52.  Subtract  6847  from  9203. 
54.  From  30201  subtract  7745. 
56.  Take  50687  from  67127. 
58.  From  987654  take  123456. 
60.  Find  165207  —  158709. 

62.  Find  987654  —  321098. 

64.  Find  4743021-4446666. 


65.  Find  the  difference  between  8975  and  9857. 

66.  Find  the  difference  between  30405  and  15069. 

67.  How  much  greater  is  10000  than  9875? 

68.  How  much  greater  is  40871  than  3900? 

69.  How  much  less  is  3085  than  12713? 

70.  How  much  less  is  5893  than  17000? 

71.  What  number  must  be  added  to  13708  to  make  38190? 

72.  What  number  must  be  added  to  120781  to  make  138005? 

73.  What  number  must  be  taken  from  4708  to  leave  1809? 

74.  What  number  must  be  subtracted  from  84701  to  leave  896? 

75.  By  what  number  does  12341  exceed  9087? 

76.  Find  the  excess  of  44444  over  8797. 

77.  Find  the  remainder  when  4731  is  decreased  by  4097. 

78.  Find  the  remainder  when  803  is  deducted  from  10071. 

79.  The  sum  of  two  numbers  is  55555 ;  the  greater  is  34567 :  find 

the  less. 

80.  The  sum  of  two  numbers  is  10,000 ;  the  greater  is  8203 :  find 

the  less. 

81.  The  sum  of  two  numbers  is  76804;  the  less  is  1992:  find  the 

greater. 

82.  The  sum  of  two  numbers  is  14004;  the  less  is  399:  find  the 

greater. 

83.  The  difference  between  two  numbers  is  589;  the  greater  is 

42876:  find  the  less. 

84.  The  difference  between  two  numbers  is  2003;  the  greater  is 

40010  :  find  the  less. 

85.  By  how  much  does  the  sum  of  36052  and  27581  exceed  their  dif¬ 

ference  ? 

86.  By  how  much  does  the  sum  of  60572  and  534891  exceed  their  dif¬ 

ference? 
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EXERCISES  II. 


87.  From  three  hundred  and  two  thousand  and  eleven  take  eighty- 

seven  thousand  seven  hundred  and  eight. 

88.  Take  thirty-seven  thousand  from  one  million  five  thousand. 

89.  What  number  must  be  added  to  seven  hundred  million,  four  hun¬ 

dred  and  six  thousand,  five  hundred  and  four  to  produce  eight 
hundred  million? 

90.  Find  the  difference  between  three  thousand  million,  seven  hun¬ 

dred  and  six  thousand;  and  one  million,  eight  hundred  and  six 
thousand  and  seven. 


Find  the  value  of — 

91.  281  —  179  +  325. 

92.  78  +  432  —  493. 

93.  46  —  8  —  17  +  3  —  22. 

94.  23  —  16  +  41  —  19  —  27. 

95.  72  —  4  +  13  —  23  —  7  —  49. 

96.  8  +  171  —  29—102  +  16. 

97.  63  -  21  +  17  —  24  +  8-19. 

98.  379  +  801  —  978  —  175  +  2. 

99.  8  +  19-23  +  74-89  +  17. 

100.  176-23  —  84-15  +  4  —  56. 


101.  14  -  27  +  122  -  86. 

102.  37  -  73  +  85  -  41. 

103.  2  —  71  —  801  +  1230  —  97. 

104.  14  —  23  +  2  —  13  —  9  +  38. 

105.  3  —  11—17—86  +  45—1  +  80. 

106.  301  —  482  +  65  —  139  +  297. 

107.  223  —  4851  +  1764  +  3020.  • 

108.  102  —  7689  +  57  +  8008. 

109.  67-18973-351+24531—3. 

110.  681  —  3451  +  8795—870+76. 


111.  6-7  +  8-9  +  1-2  +  3  —  4  +  5  +  1-12  +  8-17  +  20. 

112.  67-76  —  89  +  98  —  54  +  43  +  12  —  41-53  +  99. 


Find,  in  one  operation, 

113.  4369  —  875  —  654  —  1207.  115.  738962—7482—371806—359. 

114.  5001  —  967  —  856  —  2330.  116.  57431—3209—7698—24807. 

117.  Take  the  sum  of  367,  8298,  774207,  and  999  from  a  million. 

118.  What  number  must  be  added  to  the  sum  of  82760,  509,  7360 

and  93,  to  make  up  a  total  of  one  hundred  thousand? 

119.  Take  the  sum  of  thirty-five  millions  six  hundred  and  twenty- 

nine  thousand  and  seventy-three;  eight  millions  two  thousand 
and  six;  and  five  millions  seven  hundred  and  four;  from  forty- 
nine  millions  fifty  thousand  six  hundred  and  eleven. 

120.  The  populations  of  the  different  parishes  of  a  large  town  are 

16640,  321,  3750,  3906,  5144,  2684,  13360,  391,  and  5797 
respectively;  by  how  many  does  the  population  of  the  town 
fall  short  of  sixty  thousand? 


SIMPLE  MULTIPLICATION. 
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Multiplication. 


Read  off  (or  write),  at  sight,  the  product  of — 


121.  87  X  10. 

122.  56X100. 

123.  19X1000. 

124.  175X10. 

125.  30X100. 

126.  700X100. 


127.  150X100. 

128.  308X10. 

129.  430X100. 

130.  1002X10. 

131.  17X10000. 

132.  403X100. 


133.  1074X10. 

134.  7030X100. 

135.  500X100. 

136.  710X1000. 

137.  270X10000. 

138.  800X10000. 


Multiply — 

139.  123456789  by  9. 
141.  857142  by  14. 

143.  123456789  by  63. 
145.  97302  by  7016. 
147.  2895  by  35700. 

149.  20356740  by  3960. 


140.  987654321  by  9. 
142.  142857  by  49. 
144.  987654321  by  36. 
146.  85762  by  3109. 
148.  82653  by  19800. 

150.  4205970  by  6390. 


Find,  using  not  more  than  three  lines  in  multiplying, 

151.  179430X507900.  152.  80410X479030. 

153.  30700X54603.  154.  60080X124071. 

155.  96800X203750.  156.  380700x765043. 

157.  Find  the  product  of  867490  and  80900. 

158.  Find  the  product  of  806010  and  100102. 

159.  Multiply  thirty  million  and  thirty  thousand  by  four  hundred 

thousand  and  eighty. 

160.  Multiply  one  million  nine  thousand  and  eighty- seven  by  six 

hundred  thousand  five  hundred  and  forty- three. 

161.  Multiply  2468  by  3057. 

Hence,  without  any  further  work,  write  down  the  product  of 
2468  and  500. 

162.  Multiply  129847  by  468. 

Hence,  without  further  multiplication ,  obtain  the  product  of 
129847  and  4008. 

163.  Multiply  the  sum  of  fourteen  thousand  two  hundred  and  thirty- 

one,  and  thirteen  thousand  two  hundred  and  twelve  by  their 
difference. 

164.  Find  the  product  of  the  sum  and  difference  of  two  hundred  and 

thirty-eight  thousand  four  hundred  and  twenty-eight,  and  one 
hundred  and  five  thousand  and  sixty-nine. 
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EXERCISES  II. 


Read  off  (or  write),  at  sight,  the  continued  product  of — 


165.  17X10X10. 

166.  24  X  10  X  100. 

167.  8  X  1000  X  10. 

168.  75  X  10  X  10  X  10. 


169.  300  X  10X10. 

170.  810  X  10  X  100. 

171.  47X2X5. 

172.  89  X  5  X  2. 


173.  79  X  2  X  50. 

174.  2  X  2X5X5. 

175.  7  X  5  X  20. 

176.  23X25X4. 


Find  the  continued  product  of — 

177.  17,  26,  and  54.  178.  19,  35,  and  87. 

179.  95,  462,  and  932.  180.  6363,  5252,  and  4141. 

181.  7070,  6006,  and  5342.  182.  19,  28,  307,  460,  and  5000. 


Find  the  square  of — 


183.  19. 

184.  55. 


185. 

103. 

1  187. 

161. 

189. 

3108. 

1  191. 

5432. 

186. 

210. 

1  188. 

235. 

190. 

4690. 

1  192. 

7777. 

Find  the  cube  of — 

193.  17.  I  195.  64.  197.  215. 

194.  21.  |  196.  98.  198.  444. 


I  199.  6280. 

I  200.  1111. 


Division. 

Read  off  (or  write),  at  sight,  the  quotient  and  remainder  of — 


201.  4234-10. 

202.  7681  4- 100. 

203.  4865  4-1000. 

204.  20304-  10. 

205.  51404-100. 

206.  47004-10. 


207.  35000 -f- 100. 

208.  70064-10. 

209.  8046  -f- 1000. 

210.  76008 -M00. 

211.  36001 -M00. 

212.  23400 -MO. 


213.  30101 -MOO. 

214.  27070 -MOO. 

215.  580000 -MO. 

216.  34050 -M 000. 

217.  46321 4- 10000. 

218.  120008 -M000. 


Find,  by  one  short  division,  the  quotient  and  remainder  of — 


219.  436251 -f  7. 

220.  780575 -r  9. 

221.  2360513 -j- 8. 

222.  680507  -Ml. 

223.  8465307 -r  12. 

224.  668800795 -M2. 


225.  86431  -f- 20. 

226.  57942-7-30. 

227.  85767  4-  60. 

228.  670432 -M 10. 

229.  8763251  4-  900. 

230.  3805407  4-  500. 


231.  37091  4-  20. 

232.  761053 -r  40. 

233.  5587104-70. 

234.  1463574-120. 

235.  4605643  4-7000. 

236.  776350814-8000. 


Divide — 


SIMPLE  DIVISION. 


9 


237.  87401  by  23. 

239.  9516156  by  52. 

241.  1719035  by  87. 

243.  3597840  by  789. 

245.  7855568  by  4173. 

247.  4280960342  by  15003. 

249.  25600160001  by  159601. 


238.  226314  by  31. 

240.  5942718  by  74. 

242.  5973467  by  243. 

244.  16122344  by  536. 

246.  56831974  by  3278. 

248.  237000675  by  63041. 

250.  888888888888  by  63492. 


Divide,  using  no  unnecessary  ciphers — 


251.  386451  by  230. 

253.  32541700  by  79000. 
255.  393051  by  13100. 
257.  7654302  by  310000. 

259.  7674528  by  43100. 


252.  77513  by  4300. 
254.  687524  by  53000. 
256.  34287000  by  17000. 
258.  8463200  by  6700. 

260.  77777777  by  98700. 


Find,  by  using  two  short  divisions,  the  quotient  and  the  complete 
remainder  of — 


261.  9315261 -f  16. 
263.  917551-^24. 

265.  921124^-35. 

267.  9178854 -f  49. 
269.  2494614 -j- 63. 

271.  72295-J-42. 

273.  607191-1-72. 

275.  18051231-1-96. 
277.  111725-1-99. 

279.  4234172762-1-144. 


262.  2910141-1-18. 
264.  61385-1-28. 

266.  571882-1-36. 
268.  106513-1-48. 
270.  1911200-1-66. 
272.  478752  ~  81. 
274.  7997152-1-64. 
276.  22519 -r  84. 

278.  232181-1-132. 

280.  814359509-1-121. 


Divide,  using  short  divisions  to  obtain  the  quotient  and  complete 
remainder, 


281.  21011  by  3X5X7. 

283.  199916  by  7  X  8  X  9. 
285.  92828  by  9X9X9. 

287.  710818  by  3  X  5  X  7  X  9. 
289.  401807  by  12  X  12  X  12. 
291.  30721  by  490. 

293.  14730687  by  8100. 


282.  43387  by  4x6x7. 

284.  392252  by  8X9X5. 
286.  62432  by  11  X  11  X  11. 
288.  51327  by  2X7X8X11. 
290.  603992  by  7  X  7  X  7  X  7. 
292.  86203  by  560. 

294.  15630293  by  10800. 
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EXERCISES  II. 


295.  How  many  twenty-threes  make  1771? 

296.  How  many  thirty-sevens  make  11248? 

297.  Find  the  remainder  when  784135  is  divided  by  47 

298.  Find  the  remainder  when  4096371  is  divided  by  83. 

299.  How  often  can  61  be  subtracted  from  19032? 

300.  How  many  times  can  430  be  taken  from  146200? 

301.  The  dividend  is  3452164,  the  quotient  1858;  find  the  divisor. 

302.  The  dividend  is  833382,  the  quotient  4026 ;  find  the  divisor. 

303.  How  often  is  6704  contained  in  302129168? 

304.  How  many  times  is  9897  contained  in  823479885? 

305.  What  remains  when  97  has  been  taken  as  often  as  possible 

from  49381? 

306.  What  is  the  final  remainder  after  371  has  been  subtracted  as 

many  times  as  possible  from  93075? 

307.  By  what  number  must  3094  be  multiplied  to  produce  48288058? 

308.  What  number,  multiplied  by  32643,  produces  218773386? 

309.  The  product  of  two  numbers  is  501000500;  one  of  them  is  3850; 

find  the  other. 

310.  The  product  of  two  numbers  is  57380625;  one  of  them  is  7575; 

find  the  other. 

311.  Divide  two  million  four  hundred  and  ninety  thousand  two  hun¬ 

dred  and  one  by  four  thousand  and  eighty-nine. 

312.  Divide  three  thousand  five  hundred  and  ninety-five' millions  five 

hundred  and  twenty-one  thousand  six  hundred  and  forty-five 
by  fifty  thousand  seven  hundred  and  nine. 

313.  The  dividend  is  582167,  the  quotient  is  762,  and  the  remainder 

is  761 ;  find  the  divisor. 

314.  The  dividend  is  3954007,  the  quotient  is  7060,  and  the  remain¬ 

der  is  407 ;  find  the  divisor. 

315.  By  what  number  must  2765  be  divided  in  order  that  the  quotient 

maybe  32  and  the  remainder  13? 

316.  The  quotient  resulting  from  the  division  of  2338425  by  a  certain 

number  is  346,  and  the  remainder  is  157.  Find  the  divisor. 

317.  The  quotient  is  231,  the  divisor  321,  and  the  remainder  123; 

what  is  the  dividend? 

318.  The  divisor  is  243,  the  quotient  is  1306,  and  the  remainder  is 

92 ;  find  the  dividend. 

319.  The  divisor  is  1890,  the  quotient  365,  and  the  remainder  52; 

find  the  dividend. 

320.  The  divisor  is  90213,  the  quotient  738,  and  the  remainder 
1857.  Find  the  dividend. 
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III.  MISCELLANEOUS  EXERCISES. 

1.  Write  7707070  in  words. 

2.  Write  Thirteen  million  fifty  thousand  and  eleven  in  figures. 

3.  Add  together  23,  4217,  806,  1785,  149,  30781,  and  6034. 

4.  Subtract  170492  from  203510. 

5.  Multiply  5009  by  4100. 

6.  Divide  1004561024  by  711. 

7.  Divide  706234  by  63  using  short  divisions. 

8.  Simplify  43  —  17  —  21  —  25  +  29  +  3. 

9.  In  the  three  volumes  of  a  book  there  are  1256  pages;  the  first 

volume  contains  432  pages ;  the  second  396  pages ;  how  many 
pages  are  there  in  the  third  volume  ? 

10.  If,  from  a  sack  containing  8900  nuts,  36  nuts  were  given  to  each 

of  245  children,  how  many  nuts  would  be  left  in  the  sack  ? 

11.  Write  in  words  41305087. 

12.  Write  in  figures  Seventeen  million  four  hundred  and  fifty 

thousand  three  hundred  and  two. 

13.  Add  142857,  285714,  428571,  571428,  714285,  and  857142. 

14.  From  312750  take  17096. 

15.  Multiply  94100608  by  37009. 

16.  Divide  5640832  by  4064. 

17.  Find  the  complete  remainder  when  55555  is  divided  by  the 

factors  of  88. 

18.  Simplify  4751  —  235  —  178  —  45  —  86  —  1937. 

19.  William  I.  died  in  1087.  Queen  Victoria  began  to  reign  in  1837 

at  the  age  of  18.  How  many  years  after  the  death  of  William  I. 
was  Queen  Victoria  born  ? 

20.  In  a  page  of  a  newspaper  there  are  8  columns ;  in  each  column 

190  lines;  and  in  each  line  42  letters.  How  many  letters  are 
there  in  the  page  ? 

21.  Write  in  words  MDCCLXXVII. 

22.  Write  1851  in  Homan  numerals. 

23.  Find  the  sum  of  seventy-nine,  ninety,  nineteen,  eleven  hundred, 

seven  thousand  and  ten,  ninety-seven  thousand,  eighteen  hundred 
and  sixty,  and  twelve. 

24.  Find  the  difference  between  two  thousand  and  two  hundred 

thousand. 

25.  Find  the  product  of  5807  and  2479. 
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III.  MISCELLANEOUS  EXERCISES 


26.  How  many  times  is  101  contained  in  707707? 

27.  Cube  61. 

28.  What  is  that  number  which  when  multiplied  by  13  gives  the 

product  59514? 

29.  A  man  aged  42  is  three  times  as  old  as  his  son;  how  old  was  he 

when  his  son  was  born? 

30.  A  train  consisted  of  17  carriages,  each  capable  of  seating  22 

persons.  There  were  293  passengers  in  the  train.  How  many 
seats  were  vacant? 


31.  Write  in  figures  MCCCCXIII. 

32.  Express  1603  in  Roman  numerals. 

33.  Add  together  eight  hundred  and  seventy,  twenty- one,  one 

thousand  six  hundred  and  twelve,  thirteen  thousand  nine  hun¬ 
dred  and  eighty,  fifty-three,  and  ten  thousand  and  nine. 

34.  From  five  hundred  and  eighty  millions  five  hundred  and  three 

thousand  and  ninety-nine,  subtract  thirty  millions  sixty-three 
thousand  and  sixty-six. 

35.  Find  the  continued  product  of  47,  407,  and  4007. 

36.  How  many  times  can  111  be  subtracted  from  333333? 

37.  Square  7063. 

38.  The  multiplier  is  17  and  the  product  is  511377.  Find  the 

multiplicand. 

39.  Seventeen  years  ago  a  man  was  four  times  as  old  as  his  son, 

whose  present  age  is  29.  What  is  the  father’s  present  age  ? 

40.  In  a  certain  town  there  are  117  more  females  than  males.  The 

number  of  males  is  4232.  Find  the  population  of  the  town. 


41.  Write  down  separately  in  words  the  value  of  each  5  in  the 

number  523517. 

42.  Find  148500+  12375. 

43.  Find  1230401  -  487920. 

44.  Find  70209  X  302050. 

45.  Find  87365  +  968476. 

46.  Write  down  at  sight  the  value  of  74  X  10  X  2  X  10  X  5. 

47.  Simplify  42-  13  +  24-35  +  26-47+6. 

48.  Find,  without  waste  of  labour,  the  quotient  and  remainder  of 

47506803  +  73000. 

49.  Find,  shortly,  357  +  357  +  357  +  357  +  357  +  357  +  357. 

50.  The  sum  of  two  numbers  is  1872;  the  less  is  746;  find  their 

difference. 
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51.  Write  down  separately  in  words  the  value  of  each  3  in  the 

number  230731. 

52.  Find  2345538  +  90213. 

53.  Find  60728  +  13409. 

54.  Find  70083  X  43572. 

55.  Find  176305  —  84250. 

56.  Write  down  at  sight  the  value  of  460000  +  2000. 

57.  Simplify  41  —  35  +  8  —  56  +  23  —  17+41. 

58.  Find,  without  waste  of  labour,  the  value  of  2396  X  2  X  7  X  50. 

59.  Find,  shortly,  384  —  47  —  47—  47  —  47  —  47  —  47  —  47  —  47. 

60.  The  difference  between  two  numbers  is  953;  the  greater  is  4687; 

find  their  sum. 

61.  Express  2300025015  in  words. 

62.  Take  the  sum  of  55,  666,  and  7777  from  8888. 

63.  Multiply  4283  by  987. 

Hence,  without  further  work,  write  down  the  product  of  4283 
and  90 ;  also  the  product  of  4283  and  8000. 

64.  Divide  7398758  by  121,  using  short  divisions. 

65.  Find,  by  inspection,  the  continued  product  79030  X5X2X2X5. 

66.  Find  the  value  of  856  —  394  +  289  +  436  —  752  — 123. 

67.  How  many  times  must  312  be  added  to  4321  that  the  sum  mav 

be  49561 ? 

68.  Show  that  the  square  of  40  together  with  the  square  of  9  is 

equal  to  the  square  of  41. 

69.  How  many  figures  are  made  in  writing  down  all  the  numbers 

from  1  to  99? 

TO.  A  has  63  marbles  and  B  has  29.  How  many  must  A  give  B 
that  they  may  each  have  the  same  number? 


71.  Express  in  figures,  Thirteen  million  four  hundred  thousand  and 

fifty-seven. 

72.  Simplify  3835  —  943  —  807  —  1279  —  56  —  644. 

73.  Find  the  product  of  the  sum  and  difference  of  6713  and  6371. 

74.  By  how  much  does  the  square  of  31  exceed  the  square  of  29? 

75.  Find,  by  inspection,  the  quotient  and  remainder  of  37053  +  100. 

76.  Divide  2369360  by  7  and  the  result  by  8. 

Hence,  without  further  division,  write  down  the  quotient  of 
2369360  +  560 ;  also  the  quotient  of  2369360  +  70. 

77.  How  many  times  must  79  be  taken  from  3716  in  order  to 

leave  319? 
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III.  MISCELLANEOUS  EXERCISES 


78.  Take  any  three  consecutive  numbers  and  show  that  the  sum  of 

the  greatest  and  least  is  equal  to  twice  the  middle  number. 

79.  Write  down  the  greatest  possible  number  of  four  figures. 

80.  Find  a  number  which  is  as  much  less  than  375  as  it  is  greater 

than  213. 


81.  Express  874  in  Roman  numerals. 

82.  Write  three  and  a  half  millions  in  figures. 

83.  What  number  must  be  added  to  seven  millions  four  hundred  and 

six  thousand  five  hundred  and  four  that  the  sum  may  be  eight 
millions  ? 

84.  Divide  the  product  of  8576453  and  6839  by  10000. 

85.  Divide  678413  by  17. 

Hence,  without  further  work,  write  down  the  quotient  and 
remainder  of  678413  + 1700. 

86.  Simplify  13-27+8-41  +  23  —  14  +  53. 

87.  What  number,  divided  by  71,  gives  quotient  701  and  re¬ 

mainder  17? 

88.  By  how  many  does  the  square  of  31  exceed  the  product  of  29 

and  33? 

89.  Seven  years  ago  a  man  was  six  times  as  old  as  his  son  who  will 

be  21  eight  years  hence.  What  is  the  father’s  present  age? 

90.  How  far  would  a  boy  have  to  walk  to  bring  10  oranges,  placed 

in  a  row  and  12  yards  apart,  one  by  one  to  a  basket  close  to  the 
first  orange? 


91.  Express  in  figures:  Twenty-three  million  thirty  thousand  and  five. 

92.  Find  the  difference  between  three  score  and  ten,  and  two  and  a 

half  dozen. 

93.  Take  the  sum  of  1307,  587,  9630,  and  23  from  22222. 

94.  Find  the  value  of  730  X  62  X  51  —  4. 

95.  Divide  570021  by  770,  using  short  division. 

96.  By  what  number  must  594  be  multiplied  that  the  result  may 

be  equal  to  the  product  of  702  and  429? 

97.  Divide  359907  by  789,  and  prove  the  result  by  casting  out  nines. 

98.  Find  the  value  of  52  +  62  +  72  +  82. 

99.  A  chapter  of  a  book  began  at  the  top  of  page  979  and  ended  at 

the  bottom  of  page  1010 :  how  many  pages  were  in  the  chapter? 

100.  A  farmer  has  13  horses,  twice  as  many  pigs,  five  times  as  many 

oxen,  and  sixteen  times  as  many  sheep ;  how  many  animals  does 
he  possess? 


ON  THE  SIMPLE  RULES. 
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101.  Express  7306002015  in  words. 

102.  Divide  675432  by  43000. 

103.  By  how  much  does  the  product  of  567  and  809  exceed  their 

sum? 

104.  If  the  divisor,  quotient,  and  dividend  be  respectively  123,  312, 

and  38389,  what  is  the  remainder? 

105.  If  a  man  were  7  years  older  than  he  is,  he  would  be  twice  as 

old  as  his  son,  who  was  38  last  year.  How  old  is  the  father? 

106.  Prove  that  the  cube  of  41  is  equal  to  the  sum  of  the  squares  of 

236  and  115. 

107.  Find,  shortly,  4631  +  247  +  247  +  247  +  247  +  247  +  247. 

108.  Simplify  8X7+5X9  +  3X2. 

109.  Multiply  8763  by  99  with  as  little  labour  as  possible. 

NO.  Find,  shortly,  the  product  of  37173  and  25. 


HI.  Write  in  words  the  number  XDCCCLXI. 

112.  How  many  figures  are  there  in  all  the  numbers  from  1  to  200? 

113.  In  a  division  sum  the  divisor  is  eight  times,  and  the  quotient 
seven  times,  the  remainder.  The  remainder  is  452.  Find  the 
dividend. 

1 14.  How  many  boxes,  each  capable  of  holding  173,  would  be  required 

for  100000  oranges,  supposing  that  a  few  were  allowed  to  re¬ 
main  unpacked? 

115.  A  book  of  356  pages  has  on  the  average  40  lines  on  a  page, 

and  52  letters  in  a  line.  How  many  letters  are  in  the  book? 

116.  Edward  has  41  marbles,  Frank  has  29;  how  many  must  Edward 

give  Frank  that  they  may  each  have  the  same  number? 

117.  Six  years  hence  a  man  will  be  three  times  as  old  as  his  son  whose 

present  age  is  13.  How  old  was  the  father  when  the  son  was 
born? 

118.  Simplify  3  X  15  —  8  X  13  +  5  X  12. 

119.  Multiply  27864  by  11  with  as  little  labour  as  possible. 

120.  Find,  shortly,  the  product  of  8643  and  125. 


121.  What  do  you  understand  by  34? 

122.  Write  in  words  70007007077. 

123.  Add  together  the  sum,  difference,  product,  and  quotient  of 

537152  and  763. 

124.  What  number  subtracted  73  times  in  succession  from  1497  will 

leave  37  remaining? 

125.  How  old  is  a  man  who,  28  years  ago,  was  29  times  as  old  as 

his  son  whose  present  age  is  30? 
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III.  MISCELLANEOUS  EXERCISES 


126.  Divide  240  into  two  parts,  one  of  which  shall  be  seven  times  as 

great  as  the  other. 

127.  Find,  by  inspection,  the  value  of  2X2X3X7X5X5. 

128.  Find  a  number  which  exceeds  the  square  of  half  42  by  unity. 

129.  Multiply,  as  shortly  as  you  can,  7864  by  999. 

130.  Multiply  3612  by  497  by  a  short  method. 


131.  In  the  number  658457,  by  how  many  does  the  value  of  one  of 

the  5’s  exceed  that  of  the  other? 

132.  Divide  143  into  two  parts,  the  difference  of  which  shall  be  7. 

133.  What  number  multiplied  by  119  gives  the  same  product  as  187 

multiplied  by  133? 

134.  The  total  number  of  guests  at  a  ball  was  163  :  there  were  17  more 

ladies  than  gentlemen;  how  many  ladies  were  there? 

135.  The  continued  product  of  35,  36,  and  a  third  number  is  165060; 

find  the  third  number. 

136.  Take  any  seven  consecutive  numbers,  and  show  that  their  sum  is 

seven  times  the  middle  number. 

137.  Divide  1554584788  by  2197. 

138.  Find  the  value  of  7  +  3  X  (12  +  5). 

139.  Divide  97  into  two  parts  whose  difference  shall  be  13. 

140.  Multiply  2781  by  357  in  two  lines. 


141.  Write  XDCCXLIX  in  words. 

142.  Find  the  sum  of  the  greatest  and  least  numbers  each  of  five  digits. 

143.  By  how  much  does  the  cube  of  73  exceed  the  square  of  623? 

144.  The  dividend  is  18732510,  and  the  quotient  is  2643;  find  the 

divisor  and  remainder. 

145.  The  product  of  79  and  86  is  6794.  Find,  without  multiplica¬ 

tion,  the  product  of  78  and  86. 

146.  Find,  shortly,  3876  —  237  -  237  —  237  —  237  -  237  -  237. 

147.  James  had  14  more  marbles  than  William ;  he  gave  William  6; 

how  many  more  than  William  had  he  then  ? 

148.  Simplify  73  X  13  -  12  X  72  +  1. 

149.  Multiply  387654  by  98  as  shortly  as  possible. 

150.  Find  47091000-^125  without  actually  dividing. 


151.  Subtract  seventeen  times  three  thousand  and  nine  from  half  a 

million. 

152.  Find  the  value  of  78351  --  89463  —  16231  +  30005. 
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153.  The  sum  of  two  numbers  is  1767;  the  less  is  572;  find  their 

difference. 

154.  How  many  bags,  each  holding  7316  pebbles,  must  be  thrown 

together  to  make  a  heap  of  more  than  a  million? 

154.  The  sum  of  two  numbers,  one  of  which  is  treble  of  the  other,  is 

7228;  find  them. 

155.  What  number  is  contained  as  many  times  in  15929  as  881  is 

contained  in  14977? 

156.  Write  down  at  sight  the  value  of  93  X  8  X  125. 

157.  What  number  is  that  to  the  double  of  which  if  9  be  added  the 

result  is  55  ? 

158.  Divide  2716  into  two  parts,  one  of  which  shall  be  three  times  as 

great  as  the  other. 

159.  Simplify  (7+3)  X  12  +  5. 

160.  Find,  shortly,  932571  X  125. 


161.  Find  the  difference  between  the  greatest  and  least  numbers 

which  can  be  expressed  by  the  digits  1,  5,  7,  3,  9. 

162.  Divide  823479885  by  9897. 

163.  Find,  by  inspection,  5  X  10  X  2  X  25  X  2  X  5. 

164.  The  total  number  of  boys  and  masters  in  a  school  is  140.  There 

are  7  masters.  What  is  the  average  number  of  boys  for  each 
master? 

165.  The  total  number  of  votes  polled  for  two  candidates  at  an  election 

was  7397 ;  the  successful  candidate’s  majority  was  551 ;  how 
many  votes  did  each  receive? 

166.  Ten  years  hence  a  man  will  be  twice  as  old  as  his  son  who  was 

13  twenty  years  ago.  Find  their  present  ages. 

167.  Divide  6507  into  two  parts,  the  difference  of  which  shall  be  723. 

168.  Find  the  value  of  19  —  (12  +  3). 

169.  Multiply  36165  by  287  in  two  lines. 

170.  Find,  shortly,  47091375  +  125. 

171.  Find  the  sum  of  the  four  largest  numbers  that  can  be  expressed 

by  the  four  figures  3,  5,  2,  7. 

172.  Find  the  product  of  the  sum  and  difference  of  735  and  357. 

173.  By  what  number  must  27658  be  divided  that  the  quotient  may 

be  285  and  the  remainder  13? 

174.  In  a  force  of  1000  volunteers  40  are  officers:  wdiat  is  the 

average  number  of  men  to  each  officer? 

175.  The  difference  between  two  numbers  is  36;  their  sum  is  110; 

find  them. 
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176.  If  from  the  square  of  a  certain  number  we  subtract  5  the  result 

when  divided  by  4  yields  quotient  11 ;  find  the  number. 

177.  The  sum  of  the  ages  of  two  boys  is  23  years;  seven  years  ago 

one  of  them  was  6 ;  how  old  are  they  ? 

178.  Simplify  8  X  5  —  7  X  (6  —  3). 

179.  Find  9368  X  125  without  multiplying. 

180.  Multiply  2357  by  568  in  two  lines. 

181.  Write  in  figures  Two  billion  twenty  million  two  hundred. 

182.  What  divisor  of  145291  yields  quotient  481  and  remainder  29? 

183.  Find  the  complete  remainder  when  84359752  is  divided  by 

7X5X11X3  by  successive  short  divisions. 

184.  Find,  shortly,  the  product  of  99999  and  23758. 

185.  Find  the  sum  of  the  seven  consecutive  numbers  the  least  of 

which  is  351. 

186.  In  a  match  at  chess  the  winner  won  three  games  out  of  every 

four  which  he  played;  he  won  18  games  altogether;  how 
many  did  he  lose? 

187.  A  cricketer  made  the  following  scores  during  a  cricket  week: — 

17,  9,  0,  41,  3,  26.  What  was  his  average  for  the  week? 

188.  If  from  a  certain  number  we  subtract  3,  divide  the  remainder 

by  3,  add  3  to  the  quotient,  and  then  multiply  the  resulting 
sum  by  3,  the  product  is  342.  Find  the  number. 

189.  Simplify  8  X  (5  +  7)  -  49  7. 

190.  Multiply  47653  by  512648  in  three  lines. 


191.  Express  6666  in  Eoman  characters. 

192.  Multiply  810901  by  809101,  and  prove  the  result  by  casting 

out  nines. 

193.  Divide  the  difference  between  80000  and  57735  by  365. 

194.  A  certain  number  when  divided  by  5,  7,  and  11  in  succession 

yielded  remainders  2,  4,  and  9  respectively;  what  was  the 
complete  remainder? 

195.  I  distributed  79  oranges  among  21  children,  giving  each  boy 

3  and  each  girl  5;  how  many  girls  were  there  ? 

196.  The  sum  of  two  numbers  is  5115,  their  difference  953 ;  find  them. 

197.  A,  B,  and  C  have  89  marbles  between  them;  A  and  B  have  43; 

B  and  C  have  53;  how  many  has  each? 

198.  Find,  by  inspection,  2X2X5X2X5X7. 

199.  Find,  shortly,  the  product  of  2367  and  998. 

200.  Find  the  value  of  (14  -  5)  (13  -  6). 
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201.  What  number  must  be  added  to  4037  that  the  result  may  be 

equal  to  the  sum  of  19,  505,  650,  and  9003? 

202.  Find,  by  inspection,  7X11X25X2X2. 

203.  Divide  19094867  by  4009.  Hence  write  down  the  quotient  of 

3058867  4009;  also  the  quotient  of  252567  -f-  4009. 

204.  The  product  of  79  and  86  is  6794:  hence  find,  without  multi¬ 

plication,  the  product  of  79  and  85. 

205.  A  farmer  one  season  lost  one  out  of  every  six  lambs  born;  235 

lived;  how  many  died? 

206.  A  class  of  17  boys  in  an  hour  worked  correctly  12,  16,  14,  9, 

6,  3,  11,  8,  13,  13,  5,  0,  12,  8,  17,  6,  0,  sums  respectively; 
what  was  their  average  ? 

207.  At  an  election  there  were  two  candidates  and  4501  votes  were 

recorded.  The  successful  candidate’s  majority  was  397.  How 
many  persons  voted  for  him  ? 

208.  Find,  shortly,  the  product  of  3467  and  9990* 

209.  Simplify  79  -  2  X  (19  +  17  -  18). 

210.  Find,  shortly,  566327-^25. 


211.  Find  the  difference  between  the  sum  and  the  continued  product 

of  22,  444,  and  5555. 

212.  Divide  7891242387  by  3493,  and  prove  the  result  by  casting 

out  nines. 

213.  The  quotient  is  seven  times  the  divisor,  the  divisor  is  seven 

times  the  remainder,  and  the  sum  of  all  three  is  741 ;  find  the 
dividend. 

214.  Find  the  sum  of  20  consecutive  numbers  beginning  with  32514. 

215.  The  difference  between  two  numbers  is  4321;  their  sum  is 

8765;  find  them. 

216.  Ten  years  ago  the  sum  of  the  ages  of  a  man  and  a  boy  was  31 

years.  The  man  is  15  years  older  than  the  boy.  Find  the 
present  age  of  each. 

217.  Simplify  5  +  (16  —  3)  X  4  -  1. 

218.  Find,  shortly,  44678  X  98. 

219.  Find,  shortly,  938357 -r  2500. 

220.  Multiply  380652  by  378546  in  three  lines. 


221.  If  the  base  of  our  system  of  notation  were  6  instead  of  10,  how 

many  units  would  be  represented  by  423? 

222.  Find  the  product  of  the  sum  and  difference  of  the  greatest  and 

least  numbers  of  four  digits. 

223.  Divide  the  sum  of  the  numbers  34651,  96327,  65412,  and  61810 

by  the  sum  of  their  digits. 
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224.  A  sum  in  division  was  correctly  worked 
on  a  slate,  and  then  partly  rubbed  out, 
when  all  that  remained  was  what  is 
here  given.  Eestore  the  twelve  missing 
figures,  whose  places  are  indicated  by 
the  asterisks. 


4  *)*  *  8  *(*  7 
*  8  * 

.  *  6  * 

*  *  9 
*  0 


225.  The  sum  of  two  numbers  is  999999;  their  difference  is  714285; 
find  them. 


226.  A  man  aged  50  will,  seven  years  hence,  be  twice  as  old  as  his  son 

will  then  be;  how  old  is  his  son  now? 

227.  At  an  election  the  total  number  of  votes  polled  for  three  candi¬ 

dates  was  9452;  the  successful  candidate  received  561  more 
votes  than  one,  and  1702  more  votes  than  the  other  unsuccess¬ 
ful  candidate.  What  was  the  exact  state  of  the  poll? 

228.  Find,  shortly,  the  product  of  36493  and  9999. 


229.  Divide,  shortly,  463285  by  99. 

230.  Multiply  234678  by  378426  in  three  steps. 


231.  What  would  1234  represent  if  5  were  the  base  of  our  system 

of  notation? 

232.  Find  the  product  of  the  greatest  and  least  numbers  which  can  be 

represented  by  the  four  digits  1,  3,  5,  7. 

233.  Divide  3422  by  29,  and  explain  the  process. 

234.  The  quotient  is  five  times  the  divisor,  and  the  divisor  is  three 

times  the  remainder.  The  difference  between  the  quotient  and 
remainder  is  868.  Find  the  dividend. 

A  *  * 

235.  A  multiplication  sum,  having  been  cor-  * 

rectly  worked  on  a  slate,  was  partly  — nr* 

rubbed  out,  and  all  that  remained  was  #  3  6  * 

what  is  shown  here.  Eestore  the  twelve  ^ 

missing  figures  whose  places  are  shown  *  *  3  *  * 

by  the  asterisks. 

236.  A  bag  contains  450  nuts.  The  nuts  are  distributed  among  69 

children,  each  boy  receiving  5  and  each  girl  7,  and  there  is 
then  one  nut  left  in  the  bag.  How  many  boys  and  how  many 
girls  are  there? 

237.  S^ven  planks  are  laid  side  by  side;  three  are  placed  across  them; 

and  so  on,  in  successive  layers  of  7  and  3,  the  last  being  the 
23rd  layer.  How  many  planks  are  there  in  the  stack? 

238.  If  the  sum  of  83,  176,  871,  and  120  be  added  to  a  certain 

number,  if  the  result  be  divided  by  43,  and  the  difference 
between  the  quotient  and  308  be  multiplied  by  5,  the  final 
result  is  1335.  Find  the  number. 

239.  Multiply  182357  by  192648  as  shortly  as  possible. 

240.  Find,  as  shortly  as  possible,  the  difference  between  495  X  753 

and  495  X  387. 
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IV.  REDUCTION. 

Reduce —  MoNEY' 


I.  <£113,  17s.  lOfd.  to  farthings. 
3.  £1111,  11s.  11  \d.  to  farthings. 
5.  £36,  3s.  10 \d.  to  halfpence. 

7.  £201,  15s.  4 \d.  to  halfpence. 

9.  £29,  19s.  9 d.  to  threepences. 

II.  £108,  17s.  3 d.  to  threepences. 
13.  £17,  17s.  8 d.  to  fourpences. 

15.  £145,  19s.  4 d.  to  fourpences. 
17.  £51,  15 s.  6d.  to  sixpences. 

19.  £257,  11s.  6d.  to  sixpences. 

21.  £572,  18s.  to  florins. 

23.  £3051,  16s.  to  florins. 

25.  £25,  15s.  to  crowns. 

27.  £472,  10s.  to  crowns. 

29.  £235,  7s.  6d.  to  half-crowns. 

31.  £457,  12s.  6d.  to  half-crowns. 
33.  £721,  17s.  6d.  to  half-crowns. 
35.  £21, 2s.  4jc I.  to  three-half  pences. 
37.  £77431, 10s.  to  half-sovereigns. 
Reduce — 

39.  42035  pence  to  £,  s.  d. 

41.  100000  farthings  to  £,  s.  d. 
43.  5000  halfpence  to  £,  s.  d. 

45.  60301  halfpence  to  £,  s.  d. 

47.  6845  twopences  to  £,  s.  d. 

49.  22222  threepences  to  £,  s.  d. 
51.  37545  sixpences  to  £,  s.  d. 

53.  12371  florins  to  £,  s.  d. 

55.  487  crowns  to  £,  s.  d. 

57.  1234  half-crowns  to  £,  s.  d. 
59.  7638  half-crowns  to  £,  s.  d. 

61.  10207  half-crowns  to  £,  s.  d. 
63.  4741  double  florins  to  £,  s.  d. 
65.  2771  three-halfpences  to  £,  s.  d. 


2.  £819,  14s.  3 \d.  to  farthings. 
4.  £999,  19s.  9 \d.  to  farthings. 
6.  £47,  10s.  8 \d.  to  halfpence. 
8.  £222,  2s.  2 \d.  to  halfpence. 
10.  £43,  13s.  6d.  to  threepences. 
12.  £441,  6s.  9 d.  to  threepences. 
14.  £88,  8s.  8d.  to  fourpences. 

16.  £302,  2s.  4 d.  to  fourpences. 
18.  £85,  18s.  6d.  to  sixpences. 
20.  £666,  6s.  6d.  to  sixpences. 
22.  £631,  14s.  to  florins. 

24.  £4235,  8s.  to  florins. 

26.  £68,  5s.  to  crowns. 

28.  £833,  10s.  to  crowns. 

30.  £643,  2s.  6d.  to  half-crowns. 
32.  £326,  5s.  to  half-crowns. 

34.  £830,  10s.  to  half-crowns. 

36.  £42,  14s.  9 d.  to  threepences. 
38.  £963,  16s.  to  double-florins. 

40.  36941  pence  to  £,  s.  d. 

42.  444444  farthings  to  £,  s.  d. 
44.  7673  halfpence  to  £,  s.  d. 
46.  57003  halfpence  to  £,  s.  d. 
48.  9719  fourpences  to  £,  s.  d. 
50.  77777  threepences  to  £,  s.  d. 
52.  8603  sixpences  to  £,  s.  d. 
54.  17659  florins  to  £,  s.  d. 

56.  555  crowns  to  £,  s.  d. 

58.  4321  half-crowns  to  £,  s.  d. 
60.  9708  half-crowns  to  £,  s.  d. 
62.  20005  half-crowns  to  £,  s.  d. 
64.  3082 1  half-sovereigns  to  £,  s.  d. 
66.  56307  halfpence  to  £,  s.  d . 
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EXERCISES  IV. 


Reduce — 

67.  1781  guineas  to  shillings. 

69.  473  guineas  to  pence. 

71.  981  florins  to  twopences. 

73.  487  half-crowns  to  pence. 

75.  7413  crowns  to  threepences. 
77.  4224  sixpences  to  half-crowns. 
79.  7563  halfpence  to  florins. 

81.  4872  sixpences  to  guineas. 

83.  77240  threepences  to  florins. 
85.  100000  farthings  to  guineas. 

Reduce — 

87.  4440  guineas  to  pounds. 

89.  2873  guineas  to  pounds. 

91.  <£'13986  to  guineas. 

93.  £40631  to  guineas. 

95.  8762  sixpences  to  fourpences. 
97.  7031  half-crowns  to  shillings. 
99.  998  shillings  to  half -guineas. 
IOI.  674512  half-crowns  to  florins. 
103.  15351  crowns  to  half-guineas. 

105.  189550  hf. -guineas  to  hf. -eras. 


68.  4631  guineas  to  shillings. 
70.  175  guineas  to  farthings. 

72.  1276  florins  to  sixpences. 

74.  867  crowns  to  halfpence. 

76.  3295  hf. -crowns  to  sixpences. 
78.  311  half-crowns  to  farthings. 
80.  11234  pence  to  half-crowns. 
82.  3875  pence  to  hf. -sovereigns. 
84.  2761  fourpences  to  crowns. 
86.  8888  halfpence  to  guineas. 

88.  8340  guineas  to  pounds. 

90.  12407  guineas  to  pounds. 
92.  £16317  to  guineas. 

94.  £36003  to  guineas. 

96.  5083  fourpences  to  sixpences. 
98.  8888  florins  to  half-crowns. 
100.  1032  hf.-erns.  to  fourpences. 
102.  63021  guineas  to  half-crowns. 
104.  14196  florins  to  half-guineas. 

106.  463252  half-crowns  to  florins 


107.  What  would  penny  stamps  for  500  letters  cost? 

108.  What  would  halfpenny  stamps  for  3000  circulars  cost? 

109.  How  many  penny  stamps  can  be  bought  for  £5? 

110.  How  many  halfpenny  stamps  can  be  bought  for  3  half-crowns? 

111.  What  would  be  the  cost  of  a  dinner  for  412  persons  at  two 

shillings  a  head? 

112.  How  many  people  could  receive  half  a  crown  a-piece  from  a  fund 

of  £142,  12s.  6dA 

113.  How  many  five-pound  notes  should  be  given  in  exchange  for 

1560  half-crowns? 

114.  How  many  pencils  at  1  \d.  each  could  be  bought  for  9s.  6d.  ? 

115.  What  income-tax,  at  6d.  in  the  pound,  is  paid  by  a  man  who 

has  £550  a  year? 

116.  How  much  income-tax,  at  4 d.  in  the  pound,  would  be  paid  by 

a  man  whose  income  was  £953  ? 
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Reduce-  TlMR 

117.  19  hrs.  33  min.  42  sec.  to  seconds. 

118.  23  hrs.  41  min.  5  sec.  to  seconds. 

M9.  17  days  13  hrs.  47  min.  to  minutes. 

120.  23  days  11  hrs.  39  min.  to  minutes. 

121.  6  wks.  2  days  18  hrs.  to  hours. 

122.  5  wks.  3  days  15  hrs.  to  hours. 

123.  3  com.  yrs.  217  days  17  hrs.  to  hours. 

124.  2  com.  yrs.  189  days  13  hrs.  to  hours. 

125.  2  com.  yrs.  37  days  1  hr.  47  min.  to  minutes. 

126.  3  wks.  6  days  10  hrs.  13  secs,  to  seconds. 


Reduce — 

127.  31423  secs,  to  hours  &c. 

129.  17962  mins,  to  days  &c. 

131.  320841  secs,  to  days  &c. 

133.  475905  mins,  to  weeks  &c. 

135.  1372573  mins,  to  yrs.,  dys.  &c. 


128.  57029  secs,  to  hours  &c. 

130.  20765  mins,  to  days  &c. 

132.  479073  secs,  to  days  &c. 

134.  27630820  secs,  to  weeks  &c. 

136.  2007603  mins,  to  yrs.,  dys.  &c. 


137.  How  many  hours  are  there  altogether  in  the  months  of  April 

and  May? 

138.  How  many  minutes  are  there  in  the  three  months  September, 

October,  and  November? 

139.  How  many  hours  are  there  between  11  a.m.  on  Monday  and  7 

p.m.  on  the  following  Wednesday? 

140.  How  many  hours  are  there  between  9  a.m.  on  Tuesday  and  9 

p.m.  on  the  following  Saturday? 

141.  How  many  minutes  are  there  between  7.30  a.m.  and  5.15  p.m. 

on  the  same  day? 

142.  How  many  seconds  are  there  between  5  minutes  past  2  o’clock 

p.m.  and  a  quarter  to  5  p.m.  on  the  same  day? 

143.  How  many  days  were  there  from  the  beginning  of  the  year  till 

the  end  of  August  1890? 

144.  How  many  days  were  there  in  the  first  9  months  of  the  year  1884? 

145.  How  many  days  were  there  altogether  in  the  five  years  1887, 

1888,  1889,  1890,  and  1891? 

146.  How  many  hours  were  there  altogether  in  the  years  1891  and 

1892? 
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EXERCISES  IV. 


Reduce—  AVOIRDUPOIS  WEIGHT. 

147.  17  cwt.  1  qr.  13  lbs.  to  lbs.  148.  9  cwt.  3  qrs.  24  lbs.  to  lbs. 
149.  1  qr.  11  lbs.  7  ozs.  to  ozs.  150.  2  qrs.  7  lbs.  13  ozs.  to  ozs. 

151.  13  cwts.  13  lbs.  13  ozs.  to  ozs.  152.  17  cwt.  8  lbs.  12  ozs.  to  ozs. 

153.  17  tons  3  cwts.  20  lbs.  to  lbs.  154.  23  tons  17  cwt.  15  lbs.  to  lbs. 

155.  3  qrs.  10  lbs.  7  ozs.  to  ozs.  156.  19  lbs.  11  ozs.  7  drs.  to  drams. 

157.  2  tons  13  cwt.  1  qr.  15  lbs.  7  ozs.  to  ounces. 

158.  7  tons  11  cwt.  3  qrs.  25  lbs.  11  ozs.  to  ounces. 

159.  13  tons  6  cwt.  3  qrs.  24  lbs.  10  ozs.  7  drs.  to  drams. 

160.  52  tons  6  cwt.  2  qrs.  17  lbs.  15  drs.  to  drams. 


161.  3  cwt.  3  qrs.  1  st.  to  stones. 
163.  1  ton  11  cwt.  Ill  lbs.  to  lbs. 
165.  5  cwt.  93  lbs.  6  ozs.  to  ounces. 
167.  2  cwt.  1  qr.  5  lbs.  to  grains. 
Reduce — 

169.  1111  ozs.  to  quarters  &c. 

171.  4371  drams,  to  pounds  &c. 
173.  10729  lbs.  to  tons,  cwts.  &c. 
175.  16417  ozs.  to  cwts.  qrs.  &c. 
177.  568430  drs.  to  cwts.  qrs.  &c. 
179.  23075  ozs.  to  cwts.  qrs.  &c. 
181.  43970  ozs.  to  tons,  cwts.  &c. 
183.  648327  ozs.  to  tons  &c. 

185.  7657938  ozs.  to  tons  &c. 

187.  5555555  drams  to  tons  &c. 


162.  7  tons  15  cwts.  1  qr.  to  stones. 
164.  4  tons  3  cwt.  73  lbs.  to  lbs. 
166.  18  cwt.  89  lbs.  11  ozs.  to  ozs. 
168.  5  cwt.  2  qr.  17  lbs.  to  grains. 

170.  1503  ozs.  to  quarters  &c. 
172.  5029  drams  to  pounds  &c. 
174.  47568  lbs.  to  tons,  cwts.  &c. 
176.  19382  ozs.  to  cwts.  qrs.  &c. 
178.  780451  drs.  to  cwts.  qrs.  &c. 
180.  33333  ozs.  to  cwts.  qrs.  &c. 
182.  80307  ozs.  to  tons,  cwts.  &c. 
184.  4765183  ozs.  to  tons  &c. 

186.  1147274  drams  to  tons  &c. 

188.  9179065  drams  to  tons  &c. 


Troy  Weight. 


Reduce — 

189.  3  lbs.  7  ozs.  14  dwt.  5  grs.  to  grains. 

190.  7  lbs.  7  ozs.  7  dwt.  7  grs.  to  grains. 


191.  5  lbs.  11  ozs.  18  dwt.  to  grs. 
193.  37  ozs.  340  grs.  to  grains. 
Reduce — 

195.  7525  grs.  to  lbs.  ozs.  dwt.  &c. 
197.  87863  grs.  to  lbs.  ozs.  dwt.  &c. 
199.  63745  grs.  to  ozs.  Troy. 


192.  29  ozs.  235  grs.  to  grains. 
194.  45  ozs.  417  grs.  to  grains. 

196.  25525  grs.  to  lbs.  ozs.  dwt.  &c. 
198.  87776  grs.  to  ozs.  Troy. 

200.  90671  grs.  to  ozs.  Troy. 


REDUCTION. 
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Eeduce —  Long  MEASURE. 


201.  17  yds.  2  ft.  11  in.  to  inches. 
203.  56  yds.  1  ft.  9  in.  to  inches. 
205.  4  mi.  380  yds.  to  yards. 
207.  3  mi.  931  yds.  2  ft.  to  feet. 
209.  7  mi.  1601  yds.  1  ft.  to  feet. 

Reduce — 

211.  441  in.  to  yds.  &c. 

213.  1305  in.  to  yds.  &c. 

215.  76541  yds.  to  mi.  and  yds. 
217.  36581  ft.  to  mi.,  yds.  &c. 

219.  358323  in.  to  mi.,  vds.  &c. 


Reduce — 


221. 

24 

po.  to  yards. 

223. 

27 

po.  2£  yds.  to  yards. 

225. 

18 

po.  3  yds.  1  ft.  to  ft 

227. 

31 

po.  to  half -yards. 

229. 

19 

po.  4  yds.  to  half-yds. 

231. 

36 

po.  to  inches. 

233. 

23 

po.  2  yds.  9  in.  to  in. 

235. 

17 

po.  4  yds.  1  ft.  7  in.  to  in. 

237. 

7  po.  3  yds.  1  ft.  to  feet. 

239. 

13 

po.  4  yds.  1  ft.  6  in.  to  ft. 

*  241. 

8  mi.  5  fur.  103  yds.  to  yards. 

1 243. 

17 

mi.  7  fur.  1  ft.  to  feet. 

245. 

5  mi.  2  ft.  3'  in.  to  in. 

202.  29  yds.  1  ft.  7  in.  to  inches. 
204.  88  yds.  2  ft.  10  in.  to  inches. 
206.  13  mi.  1056  yds.  to  yards. 
208.  5  mi.  1125  yds.  1  ft.  to  feet. 
210.  10  mi.  1066  yds.  2  ft.  to  feet. 

212.  693  in.  to  yds.  &c. 

214.  2071  in.  to  yds.  &c. 

216.  84563  yds.  to  mi.  and  yds. 
218.  47891  ft.  to  mi.,  yds.  &c. 
220.  765045  in.  to  mi.,  yds.  &c. 

222.  38  po.  to  yards. 

224.  39  po.  4|  yds.  to  yards. 
226.  22  po.  5  yds.  2  ft.  to  ft. 
228.  37  po.  to  half-yards. 

230.  28  po.  3  yds.  to  half-yds. 
232.  38  po.  3  yds.  to  inches. 
234.  37  po.  1  yd.  11  in.  to  in. 
236.  29  po.  5  yds.  2  ft.  8  in.  to  in. 
238.  9  po.  4  yds.  2  ft.  to  feet. 
240.  17  po.  3  yds.  2  ft.  6  in  to  ft. 
242.  11  mi.  1  fur.  1  ft.  to  feet. 
244.  19  mi.  1  fur.  119  yds.  to  yds. 

246.  7  mi.  4  fur.  78  yds.  to  yds. 


247.  7  mi.  5  fur.  32  po.  4  yds.  to  yards. 

248.  6  mi.  7  fur.  24  po.  5  yds.  to  feet. 

249.  10  mi.  1  fur.  10  po.  1  yd.  1  ft.  to  inches. 

250.  22  mi.  2  fur.  22  po.  2  yds.  2  ft.  to  feet. 

251.  3  mi.  5  fur.  17  po.  1  yd.  1  ft.  to  inches. 

252.  1  mi.  3  fur.  37  po.  3  yds.  2  ft.  to  inches. 

253.  3  mi.  1  fur.  39  po.  3  yds.  2  ft.  8  in.  to  inches. 

254.  17  mi.  3  fur.  19  po.  4  yds.  to  inches. 

255.  25  mi.  6  fur.  17  po.  4  yds.  3  in.  to  inches. 

*  256.  43  mi.  5  fur.  23  po.  11  in.  to  inches. 
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EXERCISES  IV. 


Reduce — 

257.  1033  half -yards  to  poles. 
259.  3587  half -yards  to  poles. 
261.  242  yards  to  half-yds. 
263.  660  yards  to  half-yds. 
265.  1023  yards  to  poles. 

267.  735  yards  to  poles. 

269.  856  yards  to  poles  &c. 
271.  1763  inches  to  poles  &c. 
273.  3759  inches  to  poles  &c. 
275.  273  feet  to  poles  &c. 
277.  496  feet  to  poles  &c. 
279.  571  feet  to  poles  &c. 

Reduce  to  miles,  furlongs,  p 
281.  154737  inches. 

283.  268543  inches. 

285.  674381  inches. 

287.  9367875  inches. 

289.  10000  yards. 

291.  57383  yards. 

293.  7777777  yards. 

295.  1000000  feet. 

297.  1847638  feet. 

299.  101010101  inches. 


258.  986  half-yards  to  poles. 
260.  2634  half-yards  to  poles. 
262.  642  yards  to  half-yds. 
264.  1634  yards  to  half-yds. 
266.  693  yards  to  poles. 

268.  1617  yards  to  poles. 
270.  1234  yards  to  poles  &c. 
272.  2904  inches  to  poles  &c. 
274.  6888  inches  to  poles  &c. 
276.  381  feet  to  poles  &c. 
278.  503  feet  to  poles  &c. 
280.  687  feet  to  poles  &c. 

&c. 

282.  241985  inches. 

284.  527895  inches. 

286.  3126749  inches. 

288.  3744576  inches. 

290.  44444  yards. 

292.  1234567  yards. 

294.  112566  feet. 

296.  103962  feet. 

298.  6754321  feet. 

■%300.  100000000  inches. 


Square  Measure. 


Reduce — 

301.  3  sq.  yds.  7  ft.  19  in.  to  sq.  in. 
303.  2  sq.  yds.  1  ft.  128  in.  to  sq.  in. 
305.  72  ac.  3  ro.  19  po.  to  sq.  po. 
307.  143  ac.  1  ro.  25  po.  to  sq.  po. 

Reduce — 

309.  6453  sq.  in.  to  sq.  yds.  &c. 
311.  70538  sq.  in.  to  sq.  yds.  &c. 
313.  3651  sq.  po.  to  acres  &c. 

315.  73217  sq.  po.  to  acres  &c. 


302.  17  sq.  yds.  8  ft.  79  in.  to  sq.  in. 
304.  15  sq.  yds.  3  ft.  141  in.  tosq.  in. 
306.  131  ac.  1  ro.  37  po.  to  sq.  po. 
308.  89  ac.  3  ro.  21  po.  to  sq.  po. 

310.  8507  sq.  in.  to  sq.  yds.  &c. 
312.  123756  sq.  in.  to  sq.  yds.  &c. 
314.  7408  sq.  po.  to  acres  &c. 
316.  90573  sq.  po.  to  acres  &c. 


REDUCTION. 
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Reduce — 

317.  24  sq.  po.  to  sq.  yds. 

319.  20  sq.  po.  1 8  sq.  yds.  to  sq.  yds. 
321.  18  sq.  po.  to  sq.  yds. 

323.  17  sq.  po.  to  sq.  yds. 

325.  14sq.po.  17Jsq.yds.tosq.yds. 
327.  4  sq.  po.  23  sq.  yds.  to  sq.  ft. 
329.  6  sq.  po.  4j  sq.  ft.  to  sq.  ft. 
331.  17  sq.  po.  5j  sq.  yds.  to  sq.  ft. 
333.  30  sq.  po.  to  sq.  in. 

335.  27  sq.  po.  to  sq.  in. 

337.  5  sq.  po.  17  sq.  yds.  tosq.  in. 
339.  7  ac.  2  ro.  32  po.  to  sq.  yds. 
341.  2  ac.  19  po.  to  sq.  yds. 

343.  5  ac.  870  sq.  yds.  to  sq.  yds. 

345.  17  ac.  138  sq.  yds.  to  sq.  yds. 


318.  36  sq.  po.  to  sq.  yds. 

320.  32  sq.  po.  27  sq.  yds.  to  sq.  yds. 
322.  22  sq.  po.  to  sq.  yds. 

324.  29  sq.  po.  to  sq.  yds. 

326.  21  sq.po.  13  sq.yds.  tosq.yds. 
328.  8  sq.  po.  30  sq.  yds.  to  sq.  ft. 
330.  10  sq.  po.  27  sq.  yds.  to  sq.  ft. 
332.  19  sq.  po.  12j  sq.  yds.  tosq. ft. 
334.  21  sq.  po.  to  sq.  in. 

336.  39  sq.  po.  to  sq.  in. 

338.  7  sq.  po.  28  sq.  yds.  to  sq.  in. 
340.  4  ac.  3  ro.  36  po.  to  sq.  yds. 
342.  4  ac.  37  po.  to  sq.  yds. 

344.  9  ac.  2003  sq.  yds.  to  sq.  yds. 

346.  27  ac.  450  sq.  yds.  to  sq.  yds. 


347.  3  ac.  2  ro.  27  po.  27  yds.  7  ft.  25  in.  to  square  inches. 

348.  8  ac.  2  ro.  34  po.  3  ft.  87  in.  to  square  inches. 

349.  53  ac.  21  po.  8  ft.  125  in.  to  square  inches. 

350.  3  ac.  3  ro.  33  po.  3  yds.  3  ft.  33  in.  to  square  inches. 


Reduce — 

351.  616  sq.  yds.  to  sq.  po. 

356.  267  sq.  yds.  to  sq.  po.  &c. 
355.  917  sq.  yds.  to  sq.  po.  &c. 

357.  882  sq.  ft.  to  sq.  po.  &c. 

359.  180123  sq.  in.  to  sq.  po.  &c. 

Reduce  to  acres,  roods,  poles  &c. 
361.  11495  sq.  yds. 

363.  37495  sq.  yds. 

365.  562936  sq.  ft. 

367.  7865432  sq.  in. 

369.  25607809  sq.  in. 

371.  895487  sq.  yds. 

373.  333274481  sq.  in. 


352.  851  sq.  yds.  to  sq.  po. 

354.  353  sq.  yds.  to  sq.  po.  &c. 
356.  1061  sq.  yds.  to  sq.  po.  &c. 

358.  1234  sq.  ft.  to  sq.  po.  &c. 
360.  246843  sq.  in.  to  sq.  po.  &c. 

362.  83061  sq.  yds. 

364.  657345  sq.  ft. 

366.  1000000  sq.  ft. 

368.  16019400  sq.  in. 

370.  54650895  sq.  in. 

372.  3333333  sq.  ft. 

374.  99597888  sq.  in. 
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EXERCISES  IV. 


Cubic  Measure. 


Reduce  to  cubic  inches — 
375.  17  cub.  ft,  1335  in. 

377.  1  cub.  yd.  24  ft.  760  in. 
379.  4  cub.  yds.  13  ft.  5  in. 

Reduce  to  cubic  yards  &c. 
381.  143562  cub.  in. 

383.  847325  cub.  in. 

385.  4831850  cub.  in. 


376.  18  cub.  ft.  1073  in. 

378.  1  cub.  yd.  18  ft.  631  in. 
380.  9  cub.  yds.  21  ft.  875  in. 

382.  764591  cub.  in. 

384.  987407  cub.  in. 

386.  8001304  cub.  in. 


Capacity. 

387.  13  gal.  3  qt.  1  pt.  to  pints.  388.  19  gal.  1  qt.  1  pt.  to  pints. 
389.  18  gal.  1  qt.  to  pints.  390.  23  gal.  1  pt.  to  pints. 

391.  875  pints  to  gallons  &c.  392.  678  pints  to  gallons  &c. 

393.  1232  pints  to  gallons  &c.  394.  1805  pints  to  gallons  &c. 

395.  7  qrs.  3  bush.  2  pks.  to  pecks.  396.  9  qrs.  6  bush.  2  pks.  to  pecks. 

397.  121  qrs.  1  bush.  1  pk.  1  qt.  to  quarts. 

398.  89  qrs.  3  bush.  3  pks.  1  gal.  1  pt.  to  pints. 

399.  2559  pints  to  qrs.,  bush.  &c.  400.  33333  qts.  to  qrs.  &c. 


Miscellaneous. 

401.  Express  225  ozs.  Troy,  in  lbs.  Avoirdupois. 

402.  Reduce  2  miles  71  chains  36  links  to  links. 

403.  Reduce  3  yds.  3  qrs.  3  nails  to  inches. 

404.  Reduce  7  square  miles  to  square  yards. 

405.  In  3  barrels  of  beer  how  many  pints? 

406.  Reduce  17  reams  13  quires  11  sheets  to  sheets. 

407.  Reduce  31°  47'  29"  to  seconds. 

408.  How  many  knots  are  equivalent  to  38  miles? 

409.  Reduce  14520  square  chains  to  acres. 

410.  How  many  Troy  ozs.  are  equal  to  6  cwts.? 


COMPOUND  ADDITION. 
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V.  THE  COMPOUND  RULES. 


Compound  Addition. 


£ 

8. 

d. 

£ 

8. 

d. 

£ 

8. 

71  . 

3  . 

2 

2.  408  . 

13  . 

,  10* 

3.  245  . 

6 

32  . 

17  . 

n 

176  . 

13  . 

7" 

8139  . 

7 

361  . 

8  . 

H 

109  . 

19  . 

10| 

94  . 

3 

917  . 

,  10  . 

8 

36  . 

11  . 

4 

9065  . 

13 

2752  . 

15  . 

3f 

79  . 

,  8  . 

6f 

1067  . 

13 

526  . 

,  1  . 

4 

8  . 

,  13  . 

,  ioi 

2935  . 

.  8 

45  . 

2  . 

11| 

5  . 

.  8  . 

,  2 

239  . 

2 

52  . 

1  . 

3 

21  . 

,  18  . 

9| 

163  . 

9 

3041  . 

2  . 

n 

40  . 

15  . 

6j 

752  . 

15 

£ 

8. 

d. 

£ 

8. 

d. 

£ 

8. 

416  . 

,  9  . 

,  8 

5.  287  . 

14  . 

7 

6.  207  . 

4 

63  . 

,  9  . 

11 

19  . 

3  . 

8 

94  . 

3 

385  . 

13  . 

6 

21  . 

18  . 

9 

211  . 

6 

65  . 

13  . 

8 

139  . 

7  . 

4 

9035  . 

2 

7  . 

13  . 

8 

5  . 

8  . 

1 

409  . 

12 

612  . 

3  . 

2 

39  . 

2  . 

5 

61  . 

10 

46  . 

3  . 

6 

6904  . 

7  . 

3 

492  . 

13 

1130  . 

1  . 

4 

752  . 

15  . 

3 

56  . 

,  4 

79  . 

,  12  . 

9 

7245  . 

6  . 

2 

287  . 

9 

287  . 

6  . 

,  8 

85  . 

2  . 

2 

9603  . 

2 

2307  . 

4  . 

2 

109  . 

19  . 

10 

408  . 

13 

784  . 

9  . 

11 

2015  . 

1  . 

2 

8043  . 

7 

£ 

8. 

d. 

£ 

8. 

d. 

£ 

8. 

9416  . 

9  . 

8 

8.  8204  . 

15  . 

2 

9.  4321  . 

18 

215  . 

9  . 

5 

476  . 

3  . 

9 

8139  . 

,  7 

691  . 

13  . 

9 

1067  . 

13  . 

8 

2935  . 

8 

239  . 

2  . 

5 

734  . 

5  . 

1 

239  . 

2 

134  . 

6  . 

6 

4614  . 

3  . 

3 

6904  . 

7 

9374  . 

5  . 

7 

3198  . 

10  . 

8 

752  . 

15 

752  . 

15  . 

3 

57  . 

2  . 

4 

7245  . 

6 

2935  . 

,  8  . 

1 

1316 

9  . 

8 

485  . 

2 

4321  . 

18  . 

9 

4917  . 

10  , 

8 

109  . 

19 

196  . 

3  . 

2 

6917  . 

11  . 

9 

2015  . 

1 

651  . 

4  . 

3 

976  . 

2  . 

5 

210  . 

14 

360  . 

5  . 

5 

8416  . 

9  . 

10 

6218  . 

,  12 

4201  . 

6  . 

8 

5618  . 

7  . 

6 

783  . 

8 

476  . 

13  . 

4 

9314  . 

2  . 

9 

1397  . 

7 

2376  . 

0  . 

9 

1618  . 

2  . 

5 

691  . 

13 

d. 

n 

4i 

8f 

8 

If 

5 

HI 

3 

d. 

6 

4 

8 

10 

8 

8 

7 

10 

11 

5 

10 

9 

d. 

9 

4 

1 

5 

3 

3 

2 

2 

10 

2 

8 

8 

7 

1 
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EXERCISES  V, 

& 

8. 

d. 

& 

8. 

d. 

& 

8. 

d. 

10.  643  . 

17  . 

6 

II.  817  . 

12  . 

6 

12.  4391  . 

16  . 

9 

485  . 

2  . 

2 

6127  . 

9  . 

10 

4123  . 

17  . 

6 

8139  . 

7  . 

4 

408  . 

13  . 

10 

211  . 

6  . 

8 

6409  , 

12  . 

8 

1067  . 

13  . 

8 

9035  . 

2  . 

10 

239  . 

2  .' 

5 

8385  . 

13  . 

6 

7245  . 

6  . 

2 

4561  . 

10  . 

8 

631  . 

7  . 

7 

207  . 

4  . 

6 

612  . 

3  . 

2 

8279  . 

12  . 

9 

9065  . 

13  . 

8 

2935  . 

8  . 

1 

360  . 

5  . 

5 

56  . 

4  . 

10 

6218  . 

12  . 

8 

9532  . 

8  . 

7 

3276  . 

5  . 

9 

109  . 

19  . 

10 

1130  . 

1  . 

4 

691  . 

13  . 

9 

46  . 

3  . 

6 

3  . 

2  . 

5 

2307  . 

4  . 

2 

4201  . 

6  . 

8 

6904  . 

,  7  . 

3 

362  . 

3  . 

4 

94  . 

3  . 

4 

563  . 

,  4  . 

1 

1287  . 

14  . 

7 

2015  . 

1  . 

2 

163  . 

.  9  . 

11 

5976  . 

2  . 

.5 

& 

8. 

d. 

& 

8. 

d. 

& 

& 

d. 

13.  827516  . 

3  . 

9 

14.  29215  . 

9  . 

5 

15.  16391  . 

1  . 

4 

734321  . 

18  . 

9 

326408  . 

13  . 

10 

6679  . 

14  . 

5 

16391  . 

1  . 

4 

639875  . 

12  . 

3 

23109  . 

19  . 

10 

76899  . 

13  . 

7 

810732  . 

17  . 

1 

376514  . 

10  . 

5 

897  . 

15  . 

3 

106747  . 

18  . 

3 

528636  . 

,  4  . 

11 

11835  . 

0  . 

3 

74321  . 

18  . 

9 

47983  . 

19  . 

3 

403750  . 

5  . 

8 

42361  . 

8  . 

9 

810732  . 

17  . 

1 

274032  . 

12  . 

1 

23109  . 

19  . 

10 

274032  . 

12  . 

1 

528636  . 

4  . 

11 

6679  . 

,  14  . 

5 

94636  . 

1  . 

1 

675940  . 

18  . 

2 

810327  . 

.  4  . 

4 

291414  . 

12  . 

4 

94636  . 

1  . 

1 

97243  , 

.  17  . 

11 

17218  . 

9  . 

6 

16391  . 

1  . 

4 

239763  . 

.  2  . 

1 

714961  . 

13  . 

11 

691040  . 

3  . 

7 

112935  , 

.  8  . 

1 

93198  . 

,  10  . 

8 

153748  . 

2  . 

9 

93198  , 

.  10  . 

8 

153748  . 

2  . 

9 

95483  , 

17  . 

10 

310397  , 

,  8  . 

7 

34728  . 

12  . 

6 

765491  . 

9  . 

5 

228416  . 

,  9  . 

10 

765491  . 

9  . 

5 

673159  . 

0  . 

1 

20242  . 

,  0  . 

7 

673159  . 

,  0  . 

1 

31140  . 

15  . 

6 

299653  . 

,  1  . 

8 

31140  . 

15  . 

6 

310397  . 

8  . 

7 

7187  . 

,  7  . 

7 

299653  . 

1  . 

8 

16.  Add  together  £8385,  13*.  6 d,  £8019,  3*.  8£d,  £9416,  2*.  8 d, 

£207,  4*.  6 id.,  £612,  3s.  2jd,  £46,  3s.  6 d,  £1130,  Is.  4d, 
£8279,  12s.  9£d,  and  £4321,  18s.  tyd. 

17.  Find  the  sum  of  £3241,  11s.  6 d.,  £163,  9s.  lid,  £5,  13s.  6 d, 

£9065,  13s.  8 d.,  £1067,  13s.  8d,  £612,  3s.  2d,  £46,  3s.  6d, 
£30,  Is.  4d,  £8279,  12s.  9d,  £87,  6s.  8d,  £307,  4s.  2d, 
£2784,  9s.  lid,  £5,  16s.  4d,  £27,  9s.  lOd,  and  £201,  6s.  8d 

18.  Find  the  sum  of  £106747, 18s.  3d,  £29215,  9s.  5d,  £76899, 13s.  7d, 

£321,  18s.  9d,  £750,  5s.  8 d,  £6,  3s.  9d,  £61,  8s.  9d, 

£97,  11s.  7 d,  £243,  17s.  lid,  £408,  13s.  lOd,  £321,  18s.  9d, 
£374,  5s.  7 d,  £9763,  2s.  Id,  £9642,  5s.  2d,  £83,  17s.  lOd, 
£263,  9s.  5d,  £397,  8s.  7d,  £97,  8s.  7 d,  and  £649603,  2s.  5d 
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days. 

hrs.  min.  secs. 

days. 

hrs.  min.  secs. 

19. 

17  . 

.  21  .  36  .  51 

20. 

4  . 

17  .  25  .  39 

11  . 

20  .  52  .  57 

3  . 

21  .  55  .  17 

1  . 

14  .  39  .  25 

1  . 

19  .  48  .  56 

22  . 

19  .  49  .  46 

2  . 

16  .  51  .  3 

38  . 

7  .  17  .  38 

3  .  7  .  42 

yrs. 

days.  hrs. 

yrs. 

days.  hrs. 

21. 

4  . 

223  .  17 

22. 

17  . 

,  201  .  13 

5  . 

317  .  12 

9  . 

333  .  21 

1  . 

47  .  23 

7  . 

,  149  .  11 

19  . 

199  .  7 

27  . 

,  73  .  9 

2  . 

13  .  15 

14  . 

351  .  19 

cwts. 

qrs.  lbs.  ozs. 

qrs. 

lbs.  ozs.  drs. 

23, 

1  . 

2  .  13  .  5 

24. 

1  . 

17  .  13  .  2 

7  . 

1  .  15  .  11 

27  .  11  .  15 

3  .  14  .  2 

3  . 

9.7.3 

11  . 

0  .  17  .  9 

2  . 

26  .  14  .  13 

1  . 

1  .  5  .  14 

19  .  12  .  12 

tons. 

cwts.  qrs.  lbs. 

tons. 

cwts.  qrs.  lbs.  ozs. 

25. 

5  . 

13  .  2  .  19 

26. 

3  . 

17  .  2  .  25  .  13 

1  . 

16  .  1  .  23 

1  . 

1  .  3  .  11  .  7 

18  . 

9  .  3  .  10 

14  . 

10  .  0  .  20  .  2 

4  . 

16  .  0  .  27 

7  . 

15  .  1  .  8  .  11 

12  . 

7.1.  9 

5  .  2  .  19  .  15 

cwts. 

lbs.  ozs. 

tons. 

cwts.  lbs.  ozs. 

to 

1  . 

102  .  7 

28. 

3  . 

17  .  89  .  8 

2  . 

89  .  10 

1  . 

12  .  29  .  11 

5  . 

41  .  15 

5  . 

19  .  98  .  6 

11  . 

98  .  5 

2  .  23  .  15 

81  .  1 

12  . 

14  .  88  .  3 

lbs.  Tr. 

ozs.  dwts.  grs. 

ozs.  Tr. 

grs. 

29. 

2  . 

1  .  7  .  15 

30. 

27  . 

412 

7  . 

11  .  13  .  1 

30  . 

389 

19  . 

2  .  7  .  19 

1  . 

89 

3  . 

5.2.5 

2  . 

461 

4  . 

0  .  17  .  23 

15  . 

123 
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yds.  ft.  in. 


31. 


33. 


7 

15. 


32. 


yds.  ft. 

4  .  2 


13 


7  . 

0  .  9 

1 

2  .  10 

8 

2  . 

1  .  8 

3 

mi. 

yds. 

mi. 

4  . 

225 

34.  7 

1  . 

,  1026 

1 

2  , 

.  1320 

2 

3 

.  486 

11 

5 

.  1237 

2 

in. 

6 

10 

11 

5 

11 


yds. 

85 

180 

1100 

1625 

977 


ft. 

1 

2 

1 

0 

1 


in. 

7 
3 

8 
2 

11 


35. 


37. 


39. 


41 


po. 

yds. 

ft. 

in. 

31 

.  5  . 

2  . 

11 

2 

.  3  . 

1  . 

7 

17 

.  4  . 

.  1  . 

,  8 

8 

.  3  , 

.  2  , 

.  10 

29  .  1  .  1  .  9 


fur. 

po. 

yds.  ft. 

in. 

1  . 

31 

.3.1 

.  7 

2  . 

33 

.4.2 

.  10 

3  . 

17 

.3.2 

.  8 

7  . 

12 

.2.2 

.  9 

4  . 

5 

.1.0 

.  11 

_ 

sq. yds.  sq.ft. 

sq.  in. 

7  . 

,  8  . 

79 

1  . 

3  . 

112 

11  . 

.  1  . 

45 

5  , 

.  0  . 

131 

4 

.  7  . 

68 

ac. 

ro. 

sq.  po. 

79 

.  2  , 

.  31 

2 

.  1 

.  28 

1 

.  3 

.  5 

221 

.  0 

.  37 

2 

.  2 

.  21 

mi. 

fur. 

po.  yds. 

ft. 

36. 

7  . 

7  . 

27  . 

5  . 

2 

3  . 

6  . 

15  . 

2  . 

1 

9  . 

1  . 

7  . 

1  . 

0 

11  . 

4  . 

29  . 

2  . 

2 

5  . 

38  . 

4  . 

2 

mi. 

chains. 

links. 

38. 

3 

.  39 

.  55 

1 

.  68 

.  82 

2 

.  27 

.  41 

10 

.  74 

.  93 

5 

.  59 

.  70 

sq.  yds. 

sq.ft. 

sq.  in. 

40. 

1 

.  5  . 

88 

2 

.  8  . 

112 

1 

.  6  . 

109 

3 

.  2  . 

93 

10 

.  4  . 

125 

ac. 

ro. 

sq.  po. 

42. 

13 

1 

.  27 

5 

.  3 

.  29 

41 

.  2 

.  16 

? 

.  0 

.  38 

52 

.  1 

.  8 
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ac. 

ro. 

sq.  po.  sq.  yds. 

ac. 

ro.  i 

»q.  po.  sq.yds. 

43. 

1 

.  2 

.  27  . 

20 

44. 

7 

.  1  . 

25 

.  20 

2 

.  1 

.  18  . 

25 

1 

.  3  . 

28 

.  29 

3 

.  31  . 

16 

2 

.  3  . 

35 

.  17 

5 

.  0 

.  7  . 

12 

3 

.  1  . 

32 

.  28 

1 

.  16  , 

8 

2  . 

21 

.  13 

ac. 

ro. 

sq.  po.  sq 

L-  yds. 

sq.  ft. 

sq.  po. 

sq.  yds, 

,  sq.ft,  sq.in. 

45. 

4 

.  3 

-  29  . 

29  . 

8 

46. 

31 

.  28 

.  7 

.  112 

7 

.  1 

.  34  . 

17  . 

5 

7 

.  16 

.  5 

.  84 

11 

.  2 

.  17  . 

18  . 

1 

28 

.  25 

.  3 

.  56 

1 

.  24  . 

23  . 

6 

c 

19 

.  27 

.  8 

.  138 

3 

.  12  . 

14  . 

1 

23 

.  30 

.  1 

.  79 

cub.  yds. 

cub.  ft.  cub.  in. 

cub.  yds.  cub.  i 

ft.  cub.  in. 

47, 

14  . 

5 

.  107 

48. 

22 

.  22 

222 

2  . 

17 

.  1234 

173 

-  15 

.  1191 

7  . 

24 

.  389 

25 

.  19 

985 

21  . 

12 

.  43 

17 

.  5 

637 

1  . 

18 

.  497 

204 

.  26 

.  1680 

49. 

gals. 

qts. 

pts. 

qrs. 

bush. 

pecks,  gals. 

3  . 

1  , 

1 

50. 

13 

.  5  . 

3 

1 

17  . 

3  . 

0 

5 

.  7  . 

2 

.  1 

5  . 

2  . 

1 

18 

.  2  . 

2 

.  0 

13  . 

1  . 

1 

29 

.  6  . 

1 

.  1 

7  . 

3  . 

0 

16 

.  3  . 

0 

.  1 

Compound  Subtraction. 

51.  Subtract  £l,  11s.  11} d.  from  .£10,  Is.  2 \d. 

52.  Subtract  £21,  11s.  11  \d.  from  £25,  lbs.  4 d. 

53.  From  £4586,  7s.  9 \d.  take  £1397,  18s.  10 \d. 

54.  From  £8133,  11s.  tyd.  take  £533,  13s.  8 \d. 

55.  Find  the  difference  between  £3,  17s.  \0%d.  and  £5. 

56.  Find  the  difference  between  £113,  9s.  2d.  and  £97,  17s.  8 \d. 

57.  What  must  be  added  to  £29,  13s.  5 \d.  to  make  £31,  12s.  2 d.% 

58.  What  must  be  taken  from  £87,  6s.  2 \d.  to  leave  £79,  9s.  4 \d.\ 

59.  By  how  much  does  £1001,  Is.  Id.  exceed  £909,  19s.  9 d.% 

60.  By  how  much  does  £978,  19s.  2d.  fall  short  of  £1000? 

CM  27)  c 
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EXERCISES  V. 


Subtract — 

61.  2  hrs.  40  min.  25  secs,  from  11  hrs.  8  min.  15  secs. 

62.  12  hrs.  37  min.  51  secs,  from  19  hrs.  5  min.  35  secs. 

63.  8  days  17  hrs.  45  min.  from  12  days  3  hrs.  21  min. 

64.  2  days  13  hrs.  35  min.  47  secs,  from  5  days  7  hrs. 

65.  8  lbs.  13  ozs.  7  drams  from  13  lbs.  5  ozs.  1  dram. 

66.  1  qr.  23  lbs.  11  ozs.  from  3  qrs.  11  lbs.  3  ozs. 

67.  17  tons  14  cwts.  2  qrs.  from  25  tons  6  cwts.  1  qr. 

68.  23  tons  17  cwts.  3  qrs.  19  lbs.  from  35  tons  13  cwts.  1  qr. 

69.  5  tons  17  cwts.  2  qrs.  15  lbs.  from  7  tons  14  cwts.  2  qrs.  10  lbs. 

70.  3  cwts.  1  qr.  27  lbs.  15  ozs.  from  1  ton  1  qr.  11  lbs.  11  ozs. 

71.  17  tons  15  cwts.  108  lbs.  10  ozs.  from  23  tons  56  lbs. 

72.  13  tons  17  cwts.  1  qr.  19  lbs.  9  ozs.  13  drs.  from  20  tons. 

73.  3  lbs.  Tr.  5  ozs.  17  dwts.  19  grs.  from  11  lbs.  Tr.  1  oz.  14  dwts. 

74.  13  ozs.  Tr.  256  grs.  from  27  ozs.  Tr.  120  grs. 

75.  3  yds.  2  ft.  9  in.  from  17  yds.  1  ft.  4  in. 

76.  14  yds.  1  ft.  10  in.  from  23  yds.  0  ft.  7  in. 

77.  5  mi.  967  yds.  2  ft.  from  13  mi.  241  yds.  1  ft. 

78.  10  mi.  1380  yds.  7  in.  from  32  mi.  47  yds.  2  ft. 

79.  156  mi.  4  fur.  216  yds.  from  191  mi.  2  fur.  2  yds. 

80.  3  fur.  33  po.  3  yds.  from  1  mi.  17  po.  5  yds. 

81.  7  mi.  7  fur.  37  po.  3  yds.  1  ft.  7  in.  from  8  mi.  26  po. 

82.  2  mi.  22  po.  2  ft.  from  5  mi.  5  fur.  5  yds.  5  in. 

83.  3  sq.  yds.  7  sq.  ft.  117  sq.  in.  from  8  sq.  yds.  2  sq.  ft. 

84.  13  sq.  yds.  8  sq.  ft-  132  sq.  in.  from  21  sq.  yds.  89  sq.  in. 

85.  23  ac.  3  ro.  29  po.  from  71  ac.  2  ro.  13  po. 

86.  198  ac.  2  ro.  37  po.  from  305  ac.  2  ro.  14  po. 

87.  2  ro.  27  po.  28  sq.  yds.  from  3  ro.  25  po.  18  sq.  yds. 

88.  3  ro.  19  po.  30  sq.  yds.  from  3  ac.  2  ro.  1  po. 

89.  17  ac.  3130  sq.  yds.  from  23  ac.  1760  sq.  yds. 

90.  99  ac.  1873  sq.  yds.  from  1  sq.  mi.  230  ac. 

91.  3  ro.  29  po.  27  sq.  yds.  8  sq.  ft.  from  2  ac.  2  ro. 

92.  39  po.  17  sq.  yds.  98  sq.  in.  from  1  ac.  1  ro.  1  sq.  ft. 

93.  2  ro.  32  po.  12  sq.  yds.  6  sq.  ft.  10  sq.  in.  from  2  acres. 

94.  3  ac.  3  ro.  33  po.  3  sq.  yds.  3  sq.  ft.  33  sq.  in.  from  5  acres. 
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95.  12  cub.  yds.  22  ft.  1222  in.  from  21  cub.  yds.  2  ft.  221  in. 

96.  276  cub.  yds.  987  in.  from  456  cub.  yds.  17  ft 

97.  19  gal.  3  qts.  1  pt.  from  39  gal.  1  qt. 

98.  3  bush.  2  pks.  1  gal.  from  7  bush.  1  pk. 

99.  357  qrs.  7  bush,  from  402  qrs.  3  bush. 

100.  89  qrs.  3  bush.  1  pk.  from  157  qrs.  1  bush. 


Find  the  value  of — 

101.  2s.  6 d.  +  8s.  7 \d.  —  4s.  3 d.  +  9s.  lljd  —  lls.  7fd 

102.  14 s.  2d.  -  19s.  8$d.  -  17s.  Ilf d.  -  10s.  10§d  +  18s.  1  £d  -f  18s. 

103.  £1,  12s.  -  £1,  4s.  7 d.  +  £2,  15s.  4 d.  -  £1,  3s.  lid  +  £3,  19s.  5 d. 

104.  £2,  3s.  4 d.  £5,  17 s.  +  £3,  Is.  6 d.  —  .£4,  15s.  lOd  +  £6,  6s. 

105.  £24781,  13s.  9 id.  -  £31265,  8s.  3£d  +  £8503,  lls.  3d 

106.  £85608,  17s.  2id  +  £459,  12s.  11  jd  —  £77953,  18s.  6d 

107.  4s  5d  -  9s.  8 Jd  +  lls.  2|d  -  13s.  llfd  +  8s.  6d  -  2s.  lOd 

"j-  15s  ljd  7s.  7 d.  5s.  l^d 

108.  13s.  9d  -  8s.  lid  -  14s.  Id  +  2s.  6jd  +  17s.  8d  -  4s.  9±d 

—  18s.  5 \d.  +  16s.  lid  —  Is.  10£d  +  19s.  2jd 

Find,  in  one  operation,  the  value  of — 

109.  £20  —  £1,  17s.  6d  —  £2,  15s.  lid  —  £7,  13s.  8 d  —  £5,  lls.  3d 

110.  £7, 7s.  7 d  -  £1, 13s.  4 \d.  -  £2,  lls.  lOjd  -  £1,  8s.  7 \d.  -  14s.  9d 

111.  £31,  5s.  3d  —  £11,  7s.  9 \d.  —  £4, 13s.  3d  —  £1, 15s.  Ifd  —  £9, 12s. 

112.  £100  —  £21,  10s.  -  £5,  3s.  6d  —  £17,  19s.  8d  -  £49,  19s.  2d 

113.  £5  —  (£1,  2s.  6d  +  14s.  5 d  +  £1,  17s.  11  \d.  +  13s.  9|d). 

1 14.  £13,  3s.  3d  -  (£2,  14s.  7 d  +  £1,  12s.  9d  +  17s.  5 fd  +  16s.  8 Jd). 

M5.  Take  the  sum  of  £2  lls.  8 d,  £11,  19s.  2d,  £4,  13s.  9 d,  and 
£3,  8s.  lid  from  £25,  2s.  6d 

M6.  From  £37,  15s.  3d  take  the  sum  of  £1,  17s.  5 \d.,  13s.  8±d, 
£13,  16s.  9d,  and  £5,  19s.  %d. 

M7.  By  tow  much  does  the  sum  of  £1, 13s.  6|d,  £2, 4s.  lOd,  18s.  8£d, 
£2,  12s.  6d.,  15s.  9 d.,  and  ,£10,  18s.  fall  short  of  £201 

H8.  Subtract  the  sum  of  £2,  13s.  3Jd,  £5,  7s.  11  £d,  £18,  19s.  3 |d, 
£2,  12s.  6d.,  and  £31,  19s.  10 \d.  from  £86,  4s.  2d. 

N  9'  “ucJ}7is  left  out  of  ^10  after  Paying  bills  of  13s.  6d., 

£2,  19s.  7 d.,  £l,  14s.  8 d.,  £3,  12s.  11  d.  and  4s.  10 d.1 

120.  What  is  left  out  of  <£50  after  paying  bills  of  £5,  3s.  8d., 

H4 £19’  7S'  10d->  £4’  18s-  £1>  lls->  and 

£2,  14s.  1  d.1 
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EXERCISES  V. 


Compound  Multiplication. 


Multiply — 

12  .  .£17,  13s.  5jd.  by  9. 

123.  £154,  16s.  8f  d.  by  7. 

125.  £93,  9s.  7 \d.  by  15. 

127.  £43,  12s.  4|d.  by  24. 

129.  £2,  16s.  8 \d.  by  63. 

131.  £250,  13s.  4 d.  by  66. 

133.  £22,  15s.  5 \d.  by  100. 
135.  £12,  9s.  lid.  by  200. 

137.  £7,  13s.  9 d.  by  1000. 

139.  £53,  7s.  lid.  by  17. 

141.  £4,  13s.  8£d.  by  43. 

143.  £72,  14s.  5 d.  by  76. 

145.  £14,  6s.  7i d.  by  68. 

147-  £231,  10s.  4 \d.  by  85. 
149.  £19,  15s.  Id.  by  130. 

151.  £3,  13s.  lOd.  by  340. 
153.  £5,  12s.  4d.  by  1007. 

155.  £124,  7s.  lljd.  by  19. 
157.  £388,  12s.  9id.  by  29. 
159.  £76,  3s.  lid.  by  59. 

161.  £237,  4s.  9d.  by  119. 

163.  £1,  15s.  4d.  by  253. 

165.  £2,  13s.  5d.  by  365. 

167.  £1084,  7s.  6d.  by  672. 
169.  £1,  10s.  8d.  by  2037. 

Find,  shortly, 

171.  191  times  £49,  19s.  6d. 
173.  279  times  4s.  11  \d. 

175.  311  times  19s.  lljd. 
177.  1023  times  £7,  18s.  8d. 
179.  2457  times  £1,  17s.  6d. 


122.  £18,  15s.  10£d.  by  11. 

124.  £62,  17s.  9 \d.  by  12. 

126.  £149,  14s.  6fd.  by  18. 

128.  £71,  18s.  7jd.  by  30. 

130.  £5,  11s.  6 \d.  by  96. 

132.  £247,  13s.  5jd.  by  64. 

134.  £16,  14s.  lid.  by  144. 
136.  £8,  10s.  9d.  by  700. 

138.  £2,  11s.  3d.  by  3000. 

140.  £36,  12s.  ljd.  by  23. 

142.  £2,  16s.  3 Id.  by  51. 

144.  £60,  18s.  lOd.  by  86. 

146.  £11,  8s.  2 \d.  by  94. 

148.  £748,  11s.  3 Jd.  by  92. 
150.  £25,  8s.  8|d.  by  170. 

152.  £24,  3s.  7 d.  by  360. 

154.  £8,  14s.  5d.  by  2050. 

156.  £3,  16s.  2Jd.  by  69. 

158.  £2017,  17s.  h\d.  by  39. 
160.  £18,  9s.  8d.  by  89. 

162.  £74,  17s.  8 \d.  by  297. 

164.  £1,  17s.  3id.  by  322. 

166.  £3,  8s.  9d.  by  365. 

168.  £67,  4s.  2d.  by  1335. 
170.  £3,  9s.  5 d.  by  4708. 

172.  201  times  £59,  19s.  9d. 
174.  187  times  9s.  lOfd. 

176.  253  times  £1,  19s.  10 id. 
178.  3008  times  £21,  18s.  9d. 
180.  1897  times  £2,  17s. 


COMPOUND  MULTIPLICATION. 
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Find,  without  separating  the  multiplier  into  parts, 


181.  873  times  £2,  Os.  2d. 
183.  2813  times  16s.  2d. 

185.  716  times  £5,  Os.  7 \d. 
187.  777  times  £ 7 ,  7s.  Id. 

189.  2573  times  <£17,  Is.  8 d. 


182.  769  times  <£7,  Os.  4 d. 

184.  3597  times  12 s.  Id. 

186.  987  times  <£13,  Os.  7 d. 
188.  1111  times  £11,  11s.  11  d. 

190.  3011  times  £12,  3s.  3 \d. 


Multiply — 

191.  2  hrs.  33  min.  49  secs,  by  51. 

192.  1  hr.  17  min.  15  secs,  by  107. 


193.  12  tons  17  cwts.  1  qr.  by  12.  194.  1  qr.  12  lbs.  14  ozs.  by  10. 

195.  2  lbs.  7  ozs.  11  drs.  by  42.  196.  9  cwts.  0  qr.  16  lbs.  by  24. 

197.  5  tons  12  cwts.  2  qrs.  13  lbs.  by  13. 

198.  1  cwt.  27  lbs.  15  ozs.  by  17. 

199.  18  tons  3  cwts.  2  qrs.  9  ozs.  by  23. 

200.  11  cwts.  3  qrs.  15  lbs.  4  ozs.  by  46. 

201.  4  tons  15  cwts.  2  qrs.  27  lbs.  by  195. 

202.  6  cwts.  1  qr.  21  lbs.  5  ozs.  by  321. 

203.  13  yds.  1  ft.  7  in.  by  9.  204.  5  mi.  3  fur.  27  po.  by  12. 

205.  1  mi.  7  fur.  39  po.  by  41.  206.  7  yds.  2  ft.  10  in.  by  53, 

207.  7  mi.  6  fur.  22  po.  4  yds.  by  27. 

208.  2  po.  3  yds.  2  ft.  3  in.  by  54. 

209.  53  mi.  5  fur.  23  po.  4  yds.  by  19. 

210.  5  mi.  3  fur.  17  po.  4  yds.  2  ft.  by  29. 

211.  3  mi.  7  fur.  31  po.  3  yds.  by  103. 

212.  17  po.  4  yds.  2  ft.  9  in.  by  114. 


213.  7  a.  3  r.  20  p.  by  12.  214.  12  a.  1  r.  32  p.  by  9. 

215.  8  sq.  ft.  117  sq.  in.  by  14.  216.  6  sq.  ft.  94  sq.  in.  by  18. 

217.  1  ac.  2  ro.  3  sq.  po.  4  sq.  yds.  5  sq.  ft.  by  11. 

218.  2  ac.  3  ro.  31  sq.  po.  23  sq.  yds.  7  sq.  ft.  by  8. 

219.  1  ac.  3  ro.  7  sq.  po.  4  sq.  yds.  by  17. 

220.  209  ac.  3  ro.  25  sq.  po.  3  sq.  yds.  by  13. 

221.  4  ac.  1  ro.  27  sq.  po.  19  sq.  yds.  4  sq.  ft.  72  sq.  in.  by  27. 

222.  19  sq.  po.  11  sq.  yds.  5  sq.  ft.  128  sq.  in.  by  84. 

223.  3  cub.  yds.  25  cub.  ft.  1118  cub.  in.  by  30. 

224.  13  qrs.  5  bush,  by  1144. 
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EXERCISES  V. 


Compound  Division. 


Divide,  using  short  division — 
225.  £6,  9s.  5j d  by  11. 

227.  ,£271,  15s.  9 £d  by  8. 

229.  £3475,  2s.  3d  by  6. 

231.  £23471  by  9. 

233.  £75,  19s.  6 d.  by  24. 

235.  £786,  4s.  7 d.  by  60. 

237.  £2105,  18s.  3\d.  by  99. 
239.  £3050,  9s.  lOJd  by  81. 

241.  £9652,  6s.  0 d.  by  96. 

243.  £145845,  17s.  9f d.  by  15. 

Divide — 

245.  £39,  11s.  3 £d  by  19. 

247.  £208,  2s.  6|d  by  23. 

249.  £153,  Is.  3f d.  by  29. 

251.  £146,  14s.  10£ d.  by  53. 
253.  £29,  11s.  4 \d.  by  83. 

255.  £14736,  19s.  7 d.  by  73. 
257.  £21544,  14s.  2£ d.  by  97. 
259.  £9418,  12s.  3d.  by  118. 
261.  £203745,  12s.  1  Id.  by  147. 
263.  £118332,  19s.  5 £d.  by  321. 
265.  £1412,  Is.  10£d  by  365. 
267.  £266780  by  365. 

269.  £34161,  17s.  lid  by  2705. 
271.  £1459,  13s.  by  4723. 

273.  £1624270,  6s.  3d.  by  935. 
275.  £12801  by  7300. 

Divide — 

277.  £1998,  17s.  Id  by  100. 
279.  £11705,  12s.  6d  by  100. 
281.  £2371,  17s.  9 |d  by  100. 
283.  £113,  17s.  lid  by  100. 
285.  £876,  11s.  10£d  by  1000. 


226.  £214,  11s.  3d  by  12. 

228.  £2031,  17s.  lljd  by  9. 

230.  £56831,  Os.  8d  by  7. 

232.  £695031  by  8. 

234.  £118,  Is.  lid  by  28. 

236.  £308,  15s.  lOd.  by  72. 

238.  £4021,  10s.  6jd  by  144. 
240.  £6595,  4s.  8 d  by  44. 

242.  £15942,  16s.  6d  by  108. 
244.  £560127,  17s.  9fd  by  45. 

246.  £379,  19s.  7Jd  by  19. 

248.  £2065,  19s.  6d  by  23. 

250.  £183,  12s.  ljd  by  58. 

262.  £22912,  9s.  OJd  by  53. 
254.  £68,  9s.  lljd  by  69. 

256.  £78791,  11s.  9d  by  73. 
258.  £102354,  14s.  8]d  by  93. 
260.  £85071,  19s.  4d  by  136. 
262.  £317235,  Is.  6jd  by  145. 
264.  £98703,  19s.  lid  by  359. 
266.  £10839,  7s.  2£d  by  365. 
268.  £1850321  by  730. 

270.  £84304,  5s.  3 \d.  by  2801. 
272.  £68493,  2s.  by  7891. 

274.  £226125587, 3s.  5 £d  by  602. 
276.  £86107,  10s.  8 d  by  7300. 

278.  £6521,  9s.  2d  by  100. 

280.  £32065,  14s.  2Jd  by  100. 
282.  £40312,  13s.  4£d  by  100. 
284.  £97,  16s.  0 \d.  by  1000. 
286.  £27906,  13s.  id.  by  100. 
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Divide — 

287.  365  days  5  hrs.  48  min.  48  secs,  by  12. 

288.  47  days  15  hrs.  23  min.  20  secs,  by  20. 

289.  1146  days  14  hrs.  38  min.  20  secs,  by  100. 

290.  146097  days  0  hrs.  5  min.  30  secs,  by  365. 

291.  13  tons  14  cwts.  1  qr.  12  lbs.  4  ozs.  by  6. 

292.  7  tons  6  cwts.  3  qrs.  17  lbs.  2  ozs.  by  9. 

293.  201  tons  3  cwts.  1  qr.  by  56. 

294.  201  tons  13  cwts.  1  qr.  4  lbs.  by  64. 

295.  12  tons  3  cwts.  1  qr.  25  lbs.  by  37. 

296.  309  tons  12  cwts.  2  qrs.  19  lbs.  by  47. 

297.  10  tons  8  cwts.  3  qrs.  11  lbs.  12  ozs.  15  drs.  by  69. 

298.  30  tons  6  cwts.  1  qr.  24  lbs.  8  ozs.  by  168. 

299.  56  tons  6  cwts.  1  qr.  13  lbs.  by  321. 

300.  756  tons  13  cwts.  3  qrs.  17  lbs.  11  ozs.  8  drs.  by  251. 

301.  247  yds.  1  ft.  6  in.  by  33. 

302.  3  mi.  102  yds.  2  ft.  by  24. 

303.  8  mi.  3  fur.  25  po.  3  yds.  1  ft.  6  in.  by  6. 

304.  17  mi.  5  fur.  21  po.  4  yds.  1  ft.  3  in.  by  11. 

305.  1  mi.  2  fur.  35  po.  4  yds.  2  ft.  11  in.  by  17. 

306.  18  mi.  3  fur.  23  po.  1  yd.  2  ft.  6  in.  by  35. 

307.  75  mi.  1  fur.  39  po.  3  yds.  by  75. 

308.  756  mi.  634  yds.  0  ft.  8  in.  by  208. 

309.  1693  mi.  1660  yds.  by  737. 

310.  3  mi.  6  fur.  35  po.  3  yds.  6  in.  by  551. 

311.  29  sq.  yds.  7  sq.  ft.  72  sq.  in.  by  18. 

312.  23  sq.  yds.  6  sq.  ft.  48  sq.  in.  by  96. 

313.  24  an  1  ro.  33  sq.  po.  18  sq.  yds.  2  sq.  ft.  42  sq.  in.  by  10; 

314.  12  ac.  3  ro.  27  sq.  po.  21  sq.  yds.  6  sq.  ft.  1  sq.  in.  by  7. 

315.  4851  ac.  3  ro.  36  sq.  po.  28  sq.  yds.  by  94. 

316.  198  ac.  3  ro.  16  sq.  po.  3  yds.  0  ft.  72  in.  by  187. 

317.  1  ac.  2  ro.  8  sq.  po.  11  yds.  2  ft.  108  in.  by  367. 

318.  40301  ac.  0  ro.  38  sq.  po.  9  sq.  yds.  by  251. 

319.  944  cub.  yds.  1  cub.  ft.  1104  cub.  in.  by  59. 

320.  53  qrs.  6  bush.  2  pks.  3  qts.  1  pt.  by  217. 
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EXERCISES  V. 


Find — 

321.  ,£48,  6s.  -r  Us.  6 d. 

323.  £3294,  4s.  4-  £18,  2s. 

325.  £437,  18s.  9 d.  4-  8s.  9 d. 

327.  £152,  7s.  7 \d.  4-  3s.  Aid. 

329.  £43,  6s.  8d.  4-  £3,  6s.  8 d. 

331.  £103, 14s.  §d.  4-  £17,  5s.  9J<f. 
333.  7  hrs.  20  min.  4-7  min.  20  secs. 
335.  8  yds.  2  ft.  4- 1  ft.  1  in. 

337.  39  ac.  8  po.  4-  2  ro.  8  po. 


322.  £44,  19s.  4-  9s.  8 d. 

324.  £289,  17s.  4-  4s.  3d. 

326.  £8485  4-  £565,  13s.  Ad. 

328.  £38,  Os.  5 d.  4-  Is.  7{d. 

330.  £28,  2s.  6 d.  4-  £1,  17s.  6 d. 
332.  £203,  10s.  4-  £12,  14s.  A\d. 
334.  17  hrs.  30  min.  4-1  hr.  15  min. 
336.  15  yds.  1  ft.  8  in. 4-2  ft.  4  in. 

338.  30  bush.  3  gal. 4-3  gal.  3  pts. 


Divide — 

339.  £904,  11s.  Ad.  by  £56,  10s.  Sid. 

340.  £500,  Is.  7\d.  by  £27,  15s.  7 ftf. 

341.  £5647,  18s.  U^d.  by  £3,  4s.  5 \d. 

342.  £3226,  Os.  lOd  by  £3,  4s.  6 \d. 

343.  10  tons  7  cwts.  by  12  cwts.  3  qrs.  21  lbs. 

344.  6  tons  8  cwts.  8  lbs.  by  2  cwts.  2  ozs. 

345.  57  tons  5  cwts.  1  qr.  7  lbs.  by  1  ton  12  cwts.  2  qrs.  25  lbs. 

346.  23  ozs.  15  dwts.  7  grs.  by  7  dwts.  19  grs. 


How  many  times  is — 

347.  £4,  7 s.  6 d.  contained  in  £161,  17s.  6 dA 

348.  £3,  17s.  6c?.  contained  in  £399,  2s.  6 dA 

349.  195  yds.  1  ft.  8  in.  contained  in  1  mile? 

350.  8  po.  1  yd.  contained  in  1  mile? 

351.  2  yds.  2  ft.  contained  in  27  mi.  551  yds.  2  ft.? 

352.  1  rood  24  poles  contained  in  320  acres  ? 

353.  1  sq.ft.  127  in.  contained  in  7  sq.  yds.  8  ft.  77  in.? 

354.  5  cub.  ft.  1037  in.  contained  in  1  cub.  yd.  1  ft.  1  in.  ? 


355.  How  many  payments  of  14s.  Ilf d.  amount  to  £89,  2s.  6£c?.? 

356.  How  many  lbs.  of  tea  at  Is.  10 \d.  a  lb.  can  be  bought  for 

£45,  5s.  7 \dA 

357.  How  many  tons  of  coal  at  13s.  9c?.  per  ton  could  be  bought  for 

£413,  3s.  9c?.? 

358.  How  many  persons  could  each  be  supplied  with  a  pint  and  a  half 

of  milk  from  a  vessel  containing  7  gallons  2  quarts  ? 

359.  How  many  bits  each  4J  inches  long  could  be  cut  from  12  yards 

of  tape  ? 

360.  How  many  plots  of  2  ro.  16  po.  8  yds.  are  there  in  10  ac. 

36  po.  15  yds.? 


THE  COMPOUND  RULES. 
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VI.  MISCELLANEOUS  EXERCISES. 

1.  Reduce  £237,  4s.  9 £d  to  farthings,  and  prove  the  result. 

2.  How  many  more  seconds  are  there  in  July  than  in  June? 

3.  Add  <£119,  65.  8 K>  £34,  17s.  2d.,  £33,  11s.  OM,  £21,  Os.  10id, 

£17,  16s.  4 \d.,  £9,  18s.  7 id.,  and  £2,  16s.  2 id. 

4.  Take  the  sum  of  £13,  4s.  7 \d.  and  £25,  19s.  lOf d.  from  £42,  4s.  6d 

5.  Multiply  £4628,  9s.  8 \d.  by  9. 

6.  Divide  £85307,  18s.  0 d.  by  48. 

7.  What  was  the  income  of  a  man  who  spent  on  the  average 

£2,  3s.  6d.  a  day,  and  saved  £50  in  the  year? 

8.  Divide  the  difference  between  £24299,  14s.  5 d.  and  £14487, 16s.  11  d. 

by  100. 

9.  How  many  twopence-halfpenny  stamps  can  be  bought  for  ten 

shillings? 

10.  How  many  times  is  3  cwts.  3  qrs.  15  lbs.  contained  in  1  ton 

7  cwts.  21  lbs.? 

11.  Reduce  12  tons  3  cwts.  2  qrs.  11  lbs.  to  pounds,  and  prove 

the  result. 

12.  How  many  minutes  are  there  in  the  last  six  months  of  the  year? 

13.  Find  the  sum  of  £201,  3s.  5 £d,  £18,  Os.  9fd,  £178,  6s.  ll±d. 

£125,  17s.  IK,  £574,  4s.  0 d,  and  £13,  19s.  7 Jd 

14.  After  paying  bills  of  £20,  13s.  4Jd,  £30,  15s.  6K  <£46, 13s.  11K 

what  is  left  out  of  £100? 

15.  Multiply  £608,  13s.  7 \d.  by  72. 

16.  Divide  £74,  15s.  7 \d.  by  37. 

17.  What  sum  of  money  when  divided  by  17  gives  quotient  3s.  4\d. 

and  remainder  2s.  5 fd  ? 

18.  Find  half  the  difference  between  111111  farthings  and  £111, 

11s.  11  \d. 

19.  If  eggs  are  sold  at  7  for  sixpence,  how  many  will  three  half- 

crowns  purchase  ? 

20.  How  many  times  is  2  ft.  3  in.  contained  in  19  yds.  2  ft.  5  in.? 


21.  Show  that  there  are  as  many  farthings  in  £59,  12s.  1  jd  as  there 

are  pounds  in  25  tons  10  cwts.  3  qrs.  19  lbs. 

22.  How  many  pence  are  there  in  £19+19  half-sovereigns  + 19  half- 

crowns  +  19  shillings  +  19  sixpences? 

23.  From  300  half -guineas  take  300  half-crowns. 

24.  Multiply  2  tons  9  cwts.  15  lbs.  9  ozs.  by  27. 

25.  Divide  £7777,  17s.  Id  by  17,  and  prove  the  result. 
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26.  Find,  shortly,  the  value  of  648  things  at  195.  2d.  each. 

27.  If  2  cwts.  1  lb.  cost  £116,  195.  0|d,  what  is  the  cost  of  1  lb.? 

28.  If  a  sovereign  were  distributed  equally  among  320  children 

what  would  each  receive  ? 

29.  How  many  cricket-balls  at  5s.  6d.  each  could  be  bought  for 

£166,  75.  6d? 

30.  How  many  times  does  a  wheel,  which  is  7  ft.  4  in.  in  circum¬ 

ference,  turn  round  in  going  a  distance  of  3  miles? 


31.  How  many  weeks,  days,  &c.,  are  there  in  as  many  seconds  as 

there  are  ounces  in  fifty  tons? 

32.  Express  in  £,  5.  d.  the  sum  of  1000  sovereigns,  1000  shillings, 

1000  pence,  and  1000  farthings. 

33.  Reduce  5346  half-guineas  to  farthings. 

34.  Multiply  8  tons  14  cwts.  2  qrs.  14  lbs.  12  ozs.  by  38. 

35.  If  £99  ,  25.  9f d.  is  divided  equally  among  47  people,  what  does 

each  receive? 

36.  Find,  as  shortly  as  you  can,  the  value  of  731  articles  at  95.  11  \d. 

each. 

37.  A  leg  of  mutton,  at  9 d.  per  lb.,  cost  5s.  7 \d. ;  what  did  it  weigh? 

38.  What  would  be  the  cost  of  giving  a  penny  bun  and  a  halfpenny 

orange  to  each  of  a  thousand  school-children? 

39.  Divide  16s.  9 \d.  by  Is.  3 \d.,  and  prove  the  result. 

40.  How  many  bottles,  each  holding  3  pints,  could  be  filled  from  a 

cask  containing  36  gallons? 


41.  How  many  half-crowns  would  be  a  fair  exchange  for  1560  florins? 

42.  What  is  the  value  of  the  contents  of  a  purse  which  contains  a 

five-pound  note,  a  cheque  for  £3,  8s.  Id.,  3  sovereigns,  3  half- 
sovereigns,  a  half-crown,  a  florin,  3  shillings,  3  sixpences,  a 
threepenny  bit,  7  penny  stamps,  and  7  halfpenny  stamps  ? 

43.  Find  the  cost  of  1183  slates  at  4 d.  each? 

44.  If  a  man’s  income  is  £685,  and  he  saves  £274,  75.  6d.,  what  is 

his  average  daily  expenditure? 

45.  Find  the  sum  of  money  nearest  to  £7  which  could  be  equally 

divided  among  93  persons. 

46.  Take  the  sum  of  £25,  165.  1 j d.,  £2,  17s.  11  \d.,  £9,  5s.  3 \d.,  and 

75.  7 \d.  from  £52. 

47.  What  sum  of  money  would  be  spent  in  paying  £149,  175.  10 d. 

to  each  of  23  persons? 

48.  A  man  received  £4,  0s.  6 d.  as  wages  for  28  days :  how  much 

did  he  earn  per  day  ? 
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49.  Postcards  are  sold  at  6  for  3 \d. :  how  many  can  be  bought  for 

lUS.  t )Ct.  $ 

50.  A  draper  bought  240  yards  of  cloth  at  14s.  9 d.  a  yard,  and  sold 

it  at  lo5.  7d.  a  yard :  how  much  did  he  gain? 


51.  Which  is  greater  17  half-crowns  or  21  florins? 

52.  A  man  left  home  having  in  his  purse  two  ten-pound  notes, 

3  sovereigns,  2  half-sovereigns,  7  shillings,  and  3  pence.  He 
paid  bills  of  £4,  35.  5 d.9  £ 10 ,  75.  6 d,  £2,  17s.  4 d.,  and  £1,  45., 
and  he  bought  a  dozen  halfpenny  stamps.  How  much  money 
did  he  bring  back?  J 

53.  Find  the  cost  of  2465  articles  at  6 d.  each. 


54.  A  man’s  income  is  £550  a  year:  he  spends  on  the  average 

£1,  7s.  3d.  daily.  What  does  he  save  annually? 

55.  Divide  one  thousand  five  hundred  and  forty-nine  pounds  nineteen 

shillings  and  fourpence  farthing  into  thirty-one  equal  parts. 

56.  From  ,£1000,  35.  4M  take  the  sum  of  £17,  8s.  6fd,  £25,  145.  6M, 

and  £12,  195.  Ilf d.  4  ’ 

57.  Find,  as  shortly  as  you  can,  311  times  £39,  195.  11 %d. 

58.  If  £465  125.  6d.  be  divided  equally  among  100  persons,  what 

does  each  receive? 

59.  How  many  persons  could  each  be  paid  7s.  7 d.  out  of  £294, 125.  3d.l 

60.  Find  the  value  of  70  articles  all  alike,  if  5  of  them  are  worth 

£1,  195.  2d. 


61.  How  many  hours  are  there  in  a  leap-year? 

62.  How  many  half -ounces  are  there  in  6  tons  12  cwts.  1  qr.  17  lbs 

5  ozs.  8  drams? 

63.  Reduce  4972165  seconds  to  days,  hrs.  &c. 

64.  Add  176  cwts.  3  qrs.  15  lbs.;  48  cwts.  2  qrs.  11  lbs.;  35 

cwts.  3  qrs.  7  lbs.;  7  cwts.  2  qrs.  21  lbs.,  and  4  cwts.  1  qr. 
23  lbs.  ^ 

65.  Subtract  235  yds.  2  ft.  7  in.  from  1  mile. 

66.  Multiply  2  dwts.  2  grs.  by  101. 

67.  Divide  526  tons  11  cwts.  1  qr.  25  lbs.  3  ozs.  by  197. 

68.  If  3  pennies  weigh  an  ounce  Avoirdupois,  how  many  will  balance 

a  four-stone  weight? 

69.  The  ages  of  the  9  boys  in  a  class  are  11  yrs.  3  mo.,  12  yrs. 

3  mo.,  9  yrs.  10  mo.,  10  yrs.,  12  yrs.  1  mo.,  11  yrs.  7  mo  * 
7  mo*>  13  y1*8-)  and  12  yrs.  5  mo.  Find  the  average 

70.  If  the  length  of  a  man’s  step  be  27£  inches,  how  many  steps  will 

he  take  m  walking  4  miles? 
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71.  How  many  cwts.  qrs.  &c.,  are  there  in  10192000  grains? 

72.  How  many  half -minutes  are  there  in  1  day  5  hrs.  36  min. 

30  secs.? 

73.  Express  364713  feet  in  miles  and  yards. 

74.  Add  47  a.  3  r.  17  p.,  19  a.  1  r.  37  p.,  5  a.  2  r.  19  p.,  13  a. 

1  R.  25  p.,  and  43  A.  3  R.  22  p. 

75.  Subtract  2  gross  8  dozen  and  10  from  4  gross  5  doz.  and  7. 

76.  Multiply  1  yd.  1  ft.  1  in.  by  101. 

77.  If  20  railway  wheels  weigh  2  tons  15  cwts.  1  qr.  2  lbs.,  what 

is  the  weight  of  one  wheel? 

78.  If  3  pennies  weigh  an  ounce  Avoirdupois,  what  would  240000 

pence  weigh? 

79.  The  heights  of  7  boys  are  5  ft.  3  in.,  5  ft.  2  in.,  4  ft.  10  in., 

4  ft.  9£  in.,  5  ft.  lj  in.,  5  ft.  5  in.,  5  ft.;  what  is  the 
average  height? 

80.  How  many  medals,  each  weighing  1  oz.  8  dwts.  could  be  made 

from  100  ozs.  16  dwts.  of  metal? 


81.  How  many  guineas  are  there  in  9730  crowns? 

82.  Add  together  17  halfpence,  17  pence,  17  threepences,  17  six¬ 

pences,  17  shillings,  17  florins,  17  half-crowns,  17  double¬ 
florins,  17  crowns,  17  half-sovereigns,  and  17  sovereigns. 

83.  Multiply  £427,  17s.  5 by  91. 

84.  Multiply  £29,  19s.  lOj d.  by  192,  as  shortly  as  you  can. 

85.  Multiply  3j d.  by  fifty  millions  five  thousand  and  six. 

86.  Find  the  profit  on  841  sheep  bought  at  £1,  19s.  9 d.  a  head,  and 

sold  at  £2,  Os.  3 d.  a  head. 

87.  Divide  £387,  13s.  Q\d.  by  60,  using  short  divisions. 

88.  Divide  £376540583,  3s.  6d.  by  972. 

89.  How  many  persons  could  each  be  paid  £17,  17s.  9 d.  out  of  a  fund 

which  amounted  to  £554,  10s.  3 d.  ? 

90.  If  two  oranges  cost  three-halfpence,  how  many  can  be  bought 

for  5s.  6d? 

91.  Which  is  the  greater,  the  number  of  farthings  in  £3,549,596, 

14s.  6| d.,  or  the  number  of  two-shilling  pieces  in  three  hundred 
and  forty  millions,  seven  hundred  and  sixty-one  thousand,  two 
hundred  and  eighty-six  pounds? 

92.  What  is  left  out  of  a  ten -pound  note  after  paying  bills  of 

£2,  11s.  7 \d.,  £1,  3s.  11  d.,  £1,  13s.  3 \d.,  17 s.  5 \d.,  and 

£2,  7s.  9 d.% 

93.  Find  the  value  of  10000  herrings  when  two  are  worth  1  \d. 

94.  Multiply  £3,  5s.  llfd  by  752. 
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95.  Find,  as  shortly  as  you  can,  999  times  £5,  5s.  5 d. 

96.  Find  the  profit  on  1479  lbs.  of  tea  bought  at  Is.  \0%d.  per  lb., 

and  sold  at  2s.  2 dC  per  lb. 

97.  Divide  £49396,  16s.  6| d.  by  531. 

98.  Find  the  sum  of  money  which,  when  multiplied  by  1000,  amounts 

to  £10542,  14s.  2d. 

99.  Among  how  many  persons  must  £641,  14s.  ll\d.  be  divided 

that  the  share  of  each  may  be  £2,  15s.  6j d.  ? 

100.  A  sum  of  £12,  2s.  Id.  was  divided  equally  among  a  certain  num¬ 
ber  of  persons,  and  the  shares  of  three  of  them  amounted  to 
17s.  9 d.  How  many  persons  were  there? 


101.  Reduce  2  mi.  6  fur.  4  yds.  to  feet. 

102.  How  far  do  I  travel  third  class  at  a  penny  a  mile  if  I  pay 

£2,  3s.  Id.  for  my  ticket  ? 

103.  How  long  would  it  take  to  count  a  billion  at  the  rate  of  100  per 

minute  ? 

104.  How  much  coal  would  supply  12  fires  for  27  weeks,  each  fire 

consuming  1  cwt.  1  qr.  14  lbs.  weekly? 

105.  A  person’s  annual  income  is  £555,  15s.  5d .;  he  saves  £171  a 

year:  what  is  his  average  daily  expenditure? 

106.  Find  the  cost  of  3  tons  2  cwts.  6  lbs.  of  sugar  at  2 \d.  per  lb. 

107.  Divide  42  mi.  7  fur.  7  po.  2  yds.  8  in.  by  19. 

108.  Divide  5  ac.  3  ro.  24  po.  by  1  ro.  19  po. 

109.  Divide  £2  between  George  and  John,  so  that  George  may  have 

seven  times  as  much  as  John. 

NO.  If  there  are  34  lines  on  each  side  of  a  sheet  of  ruled  foolscap 
paper,  how  many  lines  are  there  in  a  ream  of  such  paper? 

111.  Reduce  15  mi.  3  fur.  29  po.  4J  yds.  to  inches. 

112.  Multiply  1  mi.  1  fur.  1  po.  1  yd.  1  ft.  1  in.  by  19. 

113.  How  much  would  3  tons  18  cwts.  1  qr.  of  butter  cost  at  14 d. 

per  lb.? 

114.  If  it  took  a  man,  working  9  hours  a  day  "and  counting  120  a 

minute,  17  days  to  count  a  heap  of  pins,  how  many  were  there 
in  the  heap  ? 

115.  Divide  £337426,  5s.  4 d.  by  832. 

116.  If  a  man  spends  on  the  average  9s.  7 d.  daily  and  saves  £25 

yearly,  what  is  his  income? 

117.  Find  the  cost  of  3  gross  of  note-books  at  8 d.  per  dozen. 

MS.  A  field  of  18  ac.  36  po.  is  divided  into  allotments,  each  con¬ 
taining  1  rood  14  poles:  how  many  allotments  are  there? 
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119.  Divide  £34,  16s.  9 d.  between  two  persons  so  that  one  may  have 

eight  times  as  much  as  the  other. 

120.  If  a  silver  tankard  weighs  175  ozs.  Troy,  what  is  its  weight 

Avoirdupois? 

121.  In  1956742  ozs.,  how  many  tons,  cwts.,  &c.? 

122.  Which  is  greater :  250000  farthings,  or  2083  half-crowns? 

123.  What  is  the  size  of  an  estate  which  consists  of  142  ac.  2  ro.  of 

arable  land,  113  ac.  1  ro.  of  pasture,  71  ac.  of  wood,  and 
89  ac.  1  ro.  of  moor? 

1 24.  If  a  man  with  a  salary  of  25  guineas  per  quarter  spends  at  the 

rate  of  5s.  3d.  per  day,  how  much  does  he  save  in  a  year? 

125.  Divide  69  mi.  7  fur.  39  po.  2  ft.  by  492. 

126.  A  flock  of  170  sheep  were  bought  at  £2,  18s.  6d.  each;  half  of 

them  were  sold  at  £2,  195.  9 d.  each,  and  the  rest  at  £3,  25.  0 d. 
each;  what  profit  was  made  ? 

127.  How  many  times  is  1  cub.  ft.  117  cub.  in.  contained  in  3  cub. 

yds.  25  cub.  ft.  1332  cub.  in.? 

128.  Divide  £4,  4s.  4 d.  between  A  and  B,  so  that  A  may  have 

£1,  195.  10 d.  more  than  B. 

129.  A  sum  of  money  was  divided  between  three  persons,  A,  B,  and  C, 

in  such  a  manner  that  the  shares  of  A  and  B  together  amounted 
to  135.,  those  of  A  and  C  to  14s.,  and  those  of  B  and  C  to  15s. 
How  much  had  each? 

130.  Three  acres  and  a  cow  cost  £170.  The  land  costs  seven  times  as 

much  as  the  animal.  Find  the  cost  of  the  land  per  acre. 


131.  Show  that  there  are  as  many  halfpence  in  £3,  11s.  7 d.  as  there 

are  half-inches  in  23  yds.  2  ft.  7  in. 

132.  Beduce  3241985  inches  to  miles,  furlongs,  poles,  &c. 

133.  Divide  the  sum  of  £17,  3s.  2d.,  £12,  19s.  5 \d.,  £21,  17s.  11  d., 

and  £24,  12s.  10 d.  by  47. 

134.  If  a  man’s  income  be  £37, 15s.  per  calendar  month,  and  he  spend 

at  the  rate  of  £1,  4s.  7 \d.  per  day,  how  much  will  he  save  in 
a  year? 

135.  Divide  13  tons  17  cwts.  3  qrs.  20  lbs.  into  two  parts,  one  of 

which  shall  be  double  of  the  other. 

136.  A  green-grocer  bought  420  oranges  for  £1,  Is.;  he  sold  half  of 

them  at  9 d.  a  dozen,  and  the  rest  at  7  for  sixpence;  what  did 
he  gain? 

137.  How  many  allotments  of  2  ro.  4  po.  each  can  be  made  from 

a  field  of  7  ac.  3  ro.  24  po.  ? 

138.  Divide  £18,  0s.  2d.  between  11  men,  giving  one  of  them  10s. 

more  than  each  of  the  others. 
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139.  The  total  cost  of  a  coat,  hat,  and  umbrella  was  £6.  The  coat 

and  hat  alone  would  have  cost  £5,  Is. ;  the  hat  and  umbrella 
alone,  £ 1 ,  16s.  Find  the  cost  of  each  article. 

140.  Divide  £24,  6s.  6d.  into  two  parts,  one  of  which  shall  contain 

as  many  shillings  as  there  are  half-crowns  in  the  other. 


141.  Find  in  pounds  the  difference  between  one  million  eight  hundred 

and  three  thousand  eight  hundred  and  forty  farthings,  and  one 
hundred  and  fifty  thousand  four  hundred  threepenny  pieces. 

142.  Reduce  11  ro.  11  po.  11  sq.  yds.  to  square  inches,  and  prove 

the  result. 

143.  Find,  as  shortly  as  you  can,  the  value  of  8632  articles  at 

£ 2 ,  18s.  11  \d.  each. 

144.  How  much  a  day  is  £4651,  9s.  4 \d.  a  year? 

145.  Divide  15  cwts.  1  qr.  2  lbs.  into  two  parts,  one  of  which  shall 

be  nine  times  as  large  as  the  other. 

146.  Two  friends  set  out  on  a  tour  with  ,£12,  16s.  9 d.  between  them; 

one  had  £1,  7s.  5 d.  more  than  the  other;  what  had  each? 

147.  A  grocer  buys  15  cwts.  of  rice  for  £24,  10s.  At  what  price 

per  lb.  must  he  sell  it  to  gain  £7? 

148.  The  circuit  of  a  racing  path  is  137^  yards :  how  many  times 

round  it  will  make  5  miles  ? 

149.  A  postman  whose  pay  is  15s.  a  week  is  fined  Is.  6 d.  whenever 

he  is  late,  and  at  the  end  of  13  weeks  he  has  received 
£8,  15s.  6 d.  How  often  had  he  been  late? 

150.  Divide  £10  among  16  men,  16  women,  and  16  boys,  giving 

each  woman  2s.  less,  and  each  boy  5s.  less  than  each  man. 


161.  If  a  sheet  of  notepaper  contains  54  square  inches,  how  many 

sheets  would  cover  an  acre  of  ground?  Also,  what  would  they 
weigh  if  11  sheets  weigh  1  ounce? 

162.  If  the  Mint  buys  sufficient  silver  to  coin  seventy-four  million 

eight  hundred  and  sixty-seven  thousand  five  hundred  florins, 
but  when  half  of  the  florins  are  finished,  coins  the  rest  of  the 
silver  into  half-crowns,  how  many  of  these  will  there  be? 

153.  -Find)  with  as  little  labour  as  possible,  the  smallest  yearly  income 
which  permits  of  an  average  daily  expenditure  of  £1,  19s.  8 \d. 

164.  What  sum  of  money  must  be  subscribed  by  each  of  100  persons 
to  raise  a  fund  of  £251,  2s.  lid.  ? 

155.  Divide  £82,  4s.  6d.  between  A  and  B,  so  that  A  may  have 

77  times  as  much  as  B. 

156.  Twelve  chairs  and  a  table  cost  £12,  7s.  6d.,  the  chairs  cost 

12s.  6d.  each;  find  the  cost  of  the  table. 
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157.  The  circumferences  of  the  wheels  of  a  bicycle  are  6  ft.  5  in.  and 

7  ft.  4  in.;  how  many  more  turns  does  the  small  wheel  make 
than  the  large  one  in  running  7  miles? 

158.  A  grocer  buys  a  cwt.  of  sugar  for  £ 1 ,  13 s.  4 d.  and  sells  it  for 

£2,  2s.  8 d.\  what  does  he  gain  per  lb.? 

159.  A  bill  of  £9,  8s.  10jd.  was  paid  in  equal  shares  by  a  number  of 

persons,  of  whom  14  together  paid  ,£3,  11s.  5 \d.:  how  many 
persons  were  there  altogether? 

160.  Divide  £9,  Is.  8d.  among  11  men,  22  women,  and  33  boys, 

giving  each  man  three  times  as  much  as  each  woman,  and  each 
woman  three  times  as  much  as  each  boy. 


161.  How  many  days  are  there  in  seven  consecutive  years,  beginning 

with  1892? 

162.  Reduce  1234  lbs.  Avoirdupois  to  ounces  and  grains  Troy. 

163.  Find,  by  inspection,  the  difference  between  £43,  10s.  and 

48,000  farthings. 

164.  What  is  the  weight  of  a  mile  of  wire  if  3  inches  of  it  weigh  an 

ounce  Av.? 

165.  February  23rd,  1892,  was  Tuesday;  what  day  of  the  week  was 

August  19th,  1891? 

166.  Divide  £16,  16s.  between  35  persons,  giving  to  one  of  them 

twice  as  much  as  to  each  of  the  others. 

167.  If  with  every  6  lbs.  of  black  tea,  which  I  buy  at  Is.  8 d.  per  lb., 

I  mix  half  a  pound  of  green  tea  at  2s.  9 d.  per  lb.,  what  does 
the  mixture  cost  me  per  lb.? 

168.  If  thirty-three  telegraph  posts,  placed  at  equal  distances,  extend 

a  mile,  how  far  apart  are  they? 

169.  Divide  £33,  5s.  among  30  men,  30  women,  and  30  boys,  giving 

every  two  men  as  much  as  3  women,  and  every  two  women  as 
much  as  3  boys. 

170.  A  sum  of  £28,  5s.  0 d.  was  divided  among  71  persons,  some  of 

whom  received  8s.  4 d.  each,  and  the  rest  7s.  6d.  each.  How 
many  received  8s.  4 dA 


171.  How  many  days  are  there  from  January  13th,  1880  to  July  7th, 

1893? 

172.  How  many  times  does  the  hammer  of  a  clock,  which  strikes  the 

hours  only,  hit  the  bell  in  a  week? 

173.  Write  down,  at  sight,  241  times  £3,  0s.  2 d. 

174.  February  19th,  1892  fell  on  a  Friday;  what  day  of  the  month 

was  the  second  Wednesday  in  May  that  year? 
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l76‘  DnldL  £il  b^ween  tWr°  peraons>  80  that  for  every  sovereign 
one  has  the  other  may  have  half-a-crown.  1  ° 

!76.  An  innkeeper  buys  10  gallons-of  spirit  at  12*.  a  gallon,  15  at 

ffallnri’’  f  v,d  18  at  £?'  How  does  he  sell  the  mixture  per 
gallon,  if  he  gams  £, 2,  2$.  3 d.  altogether? 

I77‘  VlJSSr  °fi,wire  “ake  a  Pin’  how  many  yards  of  wire  would 
be  used  m  making  80  gross  of  pins? 

I78'  Iftw  fbe  divided  a-m0ng  6  “en>  12  womeni  and  17  boys,  so 
that  two  men  receive  as  much  as  five  boys,  and  two  women  as 
much  as  three  boys;  how  much  will  each  receive? 

'79‘  Vov?  tbfhn  7S'  “vf-  wasdivided  am°ng  a  number  of  men  and 
boys,  the  boys  each  receiving  3*.  Id.  and  the  men  10s  ;  how 

many  men  were  there,  the  total  number  of  persons  being  73? 

180.  The  Saturday  Review  oi  Feb.  6,  1892,  was  numbered  1893-  what 
was  the  number  on  a  copy  bearing  the  date  Dec.  27,  1890? 


182 


183. 


181.  What  is  the  cost  of  the  Times  daily  newspaper  for  the  year  1893 
at  Zd.  per  copy  ?  The  year  began  on  a  Sunday. 

T^?,pi®Ce®,of  cloth i  of  the  same  length  cost  £11,  3s.  6 d.  and 
£14,  8s.  Od  respectively,  the  price  of  the  first  was  6s.  2icf.  per 
yard ;  what  was  the  price  of  the  second  per  yard  ? 

^af* 7^1bs °for°^ls  Steel  hammer  weishing  225  tons,  at  the  rate 

184.  Divide  £92,  16s.  among  19  men  and  17  women,  giving  each 

woman  £1  less  than  each  man.  g  g 

185.  How  many  shillings,  each  weighing  3  dwts.  12  grs.  could  be 

made  from  37  lbs.  of  silver  mixed  with  3  lbs.  of  alloy  ? 

186.  A  takes  1980  steps  in  walking  a  mile,  and  B  takes  1920  steps 

How  much  longer  is  B’s  stride  than  A’s?  1 

187.  If  a  dealer  bought  eggs,  to  the  value  of  £3,  at  11  for  a  shilling 

lose?80  d  them  at  lZd'  a  d°Zen’  h°W  mUch  would  be  ga>n  or 

188.  A  person  bought  equal  quantities  of  sugar  at  3 Id.  per  lb  tea 

1  4d  9L?,tr  UkhUT,  at  U  lM  per  lb'  anS  coffee  ^ 

each  didPhe  £y?  °l6  ^  A  ^  **  How  mucb  of 

189.  A  wine  merchant  bottles  off  a  36-gallon  cask  of  claret  into  an 

m^  ?“mberfof  r.fPuted  9uart  bogles  and  half-bottles;  how 
many  dozen  of  each  has  he? 

I9°-  Jaj7n729’  S  fel1  on  a  Saturday;  what  day  of  the  week  was 
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50  VI.  MISCELLANEOUS  EXERCISES. 

191.  What  was  paid  for  the  Standard  penny  daily  newspaper  by  a 

person  who  began  to  buy  it  oh  January  1st,  and  ceased  to  do  so 
after  March  26th  in  the  year  1892? 

192.  If  6  dozen  table-spoons  weigh  11  lbs.  6  ozs.  12  dwts.  and  the 

same  number  of  tea-spoons  weigh  3  lbs.  7  ozs.  10  dwts.,  by 
how  much  does  the  weight  of  a  table-spoon  exceed  that  of  a 
tea-spoon? 

193.  If  11  thalers,  6  florins,  3  guineas,  and  5  dollars  amount  to 

£6,  Os.  7d.,  and  a  dollar  is  worth  4s.  2d,  what  is  the  value  of 
a  thaler? 

194.  A  wine-merchant  bought  a  36-gallon  cask  of  brandy  at  27s.  6d. 

per  gallon,  diluted  it  with  water  and  then  sold  it  at  30s.  per 
gallon,  making  a  profit  of  £10,  10s.  How  much  water  did  he 
add? 

195.  Two  boys  start  for  a  quarter-mile  race;  one  takes  four  strides  of 

40  inches  each  while  the  other  takes  five  of  33  inches ;  which 
wins  and  by  how  much? 

196.  The  live  stock  on  a  farm  consists  of  a  certain  number  of  horses 

worth  60  guineas  each,  an  equal  number  of  pigs  worth  £2,  10s. 
each,  three  times  as  many  cows  worth  £18,  10s.  each,  and 
fifteen  times  as  many  sheep  worth  £1,  15s.  each.  The  whole 
value  of  the  live  stock  is  £1030,  15s.  How  many  are  there  of 
each  kind? 

197.  The  Journal  of  Education  is  published  monthly;  the  issue  of 

February,  1892,  was  numbered  271 ;  when  was  No.  186  pub¬ 
lished? 

198.  A  wine-merchant  bottles  off  42  gallons  of  beer  into  an  equal 

number  of  imperial  quart,  pint,  and  half -pint  bottles;  how 
many  dozen  of  each  has  he? 

199.  A  man  bought  374  eggs  at  2  a  penny,  and  some  others  at  3 

for  twopence.  He  paid  altogether  £1,  9s.  lid  for  them. 
How  many  eggs  did  he  buy? 

200.  On  April  14,  1892,  a  man  had  lived  14610  days;  find  the  date 
of  his  birth. 
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VII.  FACTORS,  MULTIPLES,  PRIMES. 

Without  actually  dividing,  find  by  which  of  the  numbers  2,  5,  10* 

Vn  •  A  Q  ao  rt  K  _ * 1  •  .......  '  7  * 


1.  2016. 

2.  6750. 

3.  5638. 

4.  5625. 

5.  7109. 


6.  31452. 

II.  66312. 

7.  17348. 

12.  24680. 

8.  20520. 

13.  13579. 

9.  73818. 

14.  71799. 

10.  19875. 

16.  138600. 

16.  17265. 

17.  321000. 

18.  444444. 

19.  853050. 

20.  714051. 

Which  of  the  following  numbers  is  a  multiple  of  11 ? _ 

22.  413780495  and  709082649. 


21.  38964035  and  76057183. 


23.  73578  -f-  4, 

597361  -f  25,  84127  3  and  267488  ~  9. 

24.  30857  -7-  4, 

8978377 -r  25,  76426 -f  3  and  789635  -f  9. 

Find,  by  inspection,  the  prime  factors  of — 

25.  12. 

33.  51. 

41.  28. 

49.  99. 

26.  18. 

34.  57. 

42.  36. 

50.  110. 

27.  20. 

35.  63. 

43.  40. 

51.  121. 

28.  24. 

36.  65. 

44.  45. 

52.  125. 

29.  27. 

37.  70. 

45.  52. 

53.  130. 

30.  34. 

38.  88. 

46.  69. 

54.  104. 

31.  39. 

39.  90. 

47.  81. 

55.  108. 

32.  42. 

40.  100. 

48.  91. 

56.  144. 

Resolve  into  prime  factors — 

57.  112. 

67.  369. 

77.  1728. 

87.  56430. 

58.  120. 

68.  448. 

78.  2240. 

88.  21970. 

59.  111. 

69.  441. 

79.  4840. 

89.  13013. 

60.  128. 

70.  567. 

80.  1892. 

90.  14641. 

61.  136. 

71.  693. 

81.  1893. 

91.  111111. 

62.  148. 

72.  882. 

82.  5760. 

92.  21978. 

63.  161. 

73.  999. 

83.  3024. 

93.  14847. 

64.  171. 

74.  1000. 

84.  6435. 

94.  873873. 

65.  252. 

75.  1331. 

85.  2871. 

95.  123456. 

66.  255. 

76.  1760. 

86.  7777. 

96.  999999. 

97.  How  many  primes  are  there  between  1  and  100 ? 

98.  How  many  primes  are  there  between  100  and  200? 

99.  Is  1009  a  prime  number?  100.  Is  1613  a  prime  number? 
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VIII.  GREATEST  COMMON  FACTOR* 


Find,  by  inspection , 

1.  35  and  42. 

2.  70  and  90. 

3.  25  and  65. 

4.  50  and  75. 

5.  12  and  16. 

6.  16  and  24. 

7.  24  and  32. 

8.  36  and  48. 

9.  34  and  51. 

!0.  39  and  65. 

Find  the  g.c.f.  of- 

31.  315  and  385. 

32.  255  and  935. 

33.  428  and  824. 

34.  432  and  324. 

35.  432  and  3888. 

36.  1056  and  576. 

37.  837  and  999. 

38.  849  and  1132. 

39.  847  and  1001. 

40.  677  and  8801. 


the  g.c.f.  of — 

11.  80  and  100. 

12.  45  and  30. 

13.  41  and  82. 

14.  23  and  69. 

15.  38  and  57. 

16.  28  and  42. 

17.  99  and  66. 

18.  66  and  88. 

19.  56  and  96. 

20.  600  and  800. 

41.  949  and  1387. 

42.  1081  and  1311. 

43.  1008  and  1036. 

44.  2240  and  5760. 

45.  1760  and  4840. 

46.  1547  and  5712. 

47.  3465  and  4655. 

48.  1869  and  3471. 

49.  2187  and  8019. 

50.  7623  and  8316. 


21.  34  and  43. 

22.  51  and  15. 

23.  69  and  96. 

24.  62  and  93. 

25.  101  and  202. 

26.  102  and  201. 

27.  777  and  999. 

28.  606  and  808. 

29.  1313  and  1919. 

30.  2346  and  3162. 

51.  5763  and  5198. 

52.  6741  and  2289. 

53.  4611  and  5307. 

54.  4833  and  7533. 

55.  6468  and  2009. 

56.  7701  and  9231. 

57.  8401  and  8374. 

58.  9805  and  8374. 

59.  15933  and  10011 

60.  28101  and  92017 


61.  185625  and  38115. 

63.  87318  and  206910. 

65.  6545253  and  12151659. 

67.  86,  215  and  387. 

69.  196,  308  and  420. 

71.  252,  264  and  444. 

73.  6003,  3519  and  145107. 
75.  581,  83083  and  146993. 
77.  108,  288,  360  and  924. 
79.  384,  1280,  752  and  352. 


62.  929181  and  1012891. 

64.  437248  and  489159. 

66.  214258289  and  262833917. 

68.  126,  198  and  270. 

70.  85,  153  and  595. 

72.  1221,  2109  and  5402. 

74.  8487,  39123  and  46782. 

76.  84411,  98649  and  102717. 
78.  102,  187,  357  and  680. 

80.  713,  1219,  1817  and  2001. 


*  Often  called  Greatest  Common  Measure  (O.C.M  ). 
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IX.  LEAST  COMMON  MULTIPLE. 


Find,  by  inspection ,  the  L.C.M.  of — 


1.  4  and  6. 

2.  8  and  12. 

3.  10  and  15. 

4.  9  and  18. 

5.  8  and  16. 

6.  12  and  36. 

Find  the  l.c.m.  of- 

19.  35  and  77. 

20.  55  and  88. 

21.  15  and  35. 

22.  63  and  99. 

23.  84  and  96. 

24.  49  and  84. 

26.  26  and  65. 

26.  34  and  51. 


7.  20  and  30. 

8.  15  and  20. 

9.  20  and  25. 

10.  22  and  33. 

11.  2,  4  and  6. 

12.  2,  4  and  8. 

27.  38  and  57. 

28.  74  and  111. 

29.  85  and  119. 

30.  23  and  29. 

31.  17  and  71. 

32.  13  and  91. 

33.  112  and  120. 

34.  112  and  128. 


43.  6,  8,  16  and  21. 

46.  4,  10,  18  and  24. 

47.  6,  8,  9,  10  and  12. 

49.  63,  12,  84  and  14. 

51.  12,  16,  18,  24  and  36. 

53.  14,  28,  40  and  48. 

55.  7,  11,  21,  33  and  42. 

57.  42,  64,  70  and  112. 

69.  65,  91  and  104 
61.  6,  8,  10,  12,  14  and  16. 
63.  7,  14,  28,  49,  140  and  210. 
65.  6,  10,  12,  15,  20,  24,  25. 
67.  30,  32,  36,  42,  44  and  50. 
69.  121,  132,  143,  154,  165. 

71.  885  and  5900. 

73.  1728  and  1760. 

75.  29181  and  16851. 

77.  323,  493  and  551. 

79.  690,  713,  736  and  759. 


13.  3,  4  and  5. 

14.  4,  5  and  6. 

15.  4,  5  and  8. 

16.  3,  6  and  9. 

17.  7,  21  and  42. 

18.  4,  6  and  8. 

35.  18,  45  and  63. 

36.  22,  33  and  55. 

37.  32,  6  and  27. 

38.  42,  63  and  105. 

39.  15,  27  and  39. 

40.  15,  21  and  35. 

41.  14,  16  and  112. 

42.  16,  17  and  18. 

44.  10,  15,  20  and  25. 

46.  15,  20,  33  and  110. 

48.  3,  6,  9,  12  and  15. 

50.  18,  28,  30  and  42. 

52.  10,  12,  14,  36  and  42. 

54.  12,  16,  21  and  70. 

56.  36,  60,  96  and  108. 

58.  18,  24,  30  and  56. 

60.  121,  143  and  169. 

62.  6,  8,  10,  12,  16  and  20. 

64.  300,  400,  500,  600  and  800. 
66.  12,  16,  20,  24,  28,  32,  36. 
68.  63,  84,  105,  126  and  252. 
70.  34,  51,  68,  85,  102,  119. 

72.  1763  and  2021. 

74.  973  and  12649. 

76.  187,  781  and  497. 

78.  1078,  1617  and  1386. 

80.  2733,  4555,  6377  and  10021. 
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X.  MISCELLANEOUS  EXERCISES. 

1.  Express  31416  as  the  product  of  its  prime  factors. 

2.  Show  that  811  is  a  prime  number. 

3.  Find,  by  inspection,  the  g.c.m.  of  59  and  5959. 

4.  Find  the  least  number  of  which  both  168  and  560  are  factors. 

5.  What  number  is  the  same  multiple  of  13  that  6579  is  of  17  ? 

6.  Separate  132288  into  its  elementary  factors. 

7.  Prove  that  449  is  a  prime  number. 

8.  Find,  by  inspection ,  the  g.c.m.  of  707  and  1212. 

9.  Find  the  greatest  number  which  divides  33495  and  106260. 

10.  Prove  16327  to  be  the  same  multiple  of  29  that  113163  is  of  201. 

11.  Find  the  sum  of  all  the  prime  numbers  between  75  and  115. 

12.  Find  the  g.c.m.  of  104,  286  and  663. 

13.  Find  the  l.c.m.  of  77,  707  and  7007. 

14.  Show  that  there  are  six  numbers,  besides  unity  and  the  number 

itself,  by  which  455  is  exactly  divisible. 

15.  What  is  the  smallest  sum  of  money  which  must  be  subtracted 

from  .£102,  10s.  9c?.  in  order  that  the  remainder  may  exactly 
contain  £1,  13s.  Id.  % 

16.  Find  the  sum  of  all  the  prime  numbers  between  300  and  400. 

17.  Find  the  g.c.m.  of  798,  5016  and  8664. 

18.  Find  the  l.c.m.  of  200,  500,  800,  1100  and  1700. 

19.  Find  a  common  multiple  of  15,  25  and  35,  which  is  less  than 

2000  and  greater  than  1500. 

20.  Find  the  least  sum  of  money  which  added  to  £243,  5s.  7 \d. 

makes  the  result  exactly  divisible  by  431. 

21.  Express  693693  as  the  continued  product  of  its  prime  factors. 

22.  Prove  that  115991  and  118009  are  prime  to  each  other. 

23-  Find  the  largest  divisor  of  201,  501,  801,  1101  and  1701. 

24.  Find  the  least  number  which  exactly  contains  both  451  and  533. 

25.  Find,  without  division,  the  remainder  of  432661  -7-  9. 

26-  Besolve  114660  into  its  prime  factors. 

27.  Write  down  at  sight  the  g.c.f.  of  11  X  17  X  23,  13  X  19  X  17 

and  17  X  11  X  19. 

28.  Find  the  smallest  number  which  is  exactly  divisible  by  all  the 

numbers  between  1  and  13. 


ON  FACTORS  AND  MULTIPLES. 


55 


29.  Find  the  largest  number  which  is  exactly  contained  in  each  of 

the  numbers  798,  5016  and  8645. 

30.  Find,  without  dividing,  the  remainder  of  73894251-7-4. 

31.  Find  the  complete  remainder  when  32547631  is  divided  by  the 

prime  factors  of  1155. 

32.  Is  70608050304  a  multiple  of  11  ? 

33.  How  many  times  does  the  l.c.m.  of  42,  56,  84  and  98  contain 

their  g.c.m.  ? 

34.  Find  the  l.c.m.  of  Is.  2d.,  Is.  4 d.,  Is.  6 d.  and  Is.  8 d. 

35.  Find  the  number  nearest  to  76478  which  is  divisible  by  103. 

36.  Prove  that  425  and  1062  are  prime  to  each  other. 

37.  Is  9  a  factor  of  476583207? 

38.  Find  the  difference  between  the  g.c.m.  and  l.c.m.  of  111,  185 

and  259. 

39.  Find  the  l.c.m.  of  2  tons  1  cwt.  2  qrs.  and  7  tons  5  cwts.  1  qr. 

40.  What  is  the  least  number  which  must  be  added  to  a  million  that 

the  result  may  be  exactly  divisible  by  365  ? 

41.  Find  the  multiple  of  37  which  is  nearest  to  1500. 

42.  Find  the  g.c.m.  of  2  days  23  hours  40  mins.,  and  3  days 

10  hours  25  mins. 

43.  Find  the  smallest  number  which  when  divided  by  2,  3,  4,  5,  6, 

8,  9,  10,  11,  or  12,  gives  remainder  1  in  each  case. 

44.  Find,  shortly,  the  sum  of  567  X  36  and  567  X  64. 

45.  The  g.c.m.  of  493  and  another  number  is  17;  their  l.c.m.  is 

18241 ;  find  the  other  number. 


46.  Find  the  least  number  of  three  digits  which  exactly  contains  41. 

47.  Find  the  g.c.m.  of  5  cwts.  3  qrs.  24  lbs.  7  ozs.  and  4  cwts. 

1  qr.  18  lbs.  1  oz. 

48.  Find  the  least  number  which  can  be  divided  by  9,  12,  15,  or  20, 

with  remainder  7  in  each  case. 

49.  Find,  shortly,  the  difference  between  90424-^-73  and  83051-^-73. 

50.  The  g.c.f.  of  two  numbers,  each  of  four  digits,  is  431,  their  l.c.m. 

is  15085.  Find  the  numbers. 


51.  Find  the  number  nearest  to  1000  which  exactly  contains  37. 

52.  Find  the  sum  of  all  multiples  of  8  greater  than  300  and  less 

than  400. 

53.  Find  the  greatest  number  which  divides  3243  with  remainder 

3,  and  4255  with  remainder  7. 


56  X.  MISCELLANEOUS  EXERCISES. 

54.  Three  bells  toll  at  intervals  of  7,  12  and  15  seconds  respectively. 

If  they  all  begin  to  toll  together,  after  how  many  minutes  will 
they  again  toll  together? 

55.  Show  that  108900  is  a  perfect  square. 


56.  Find  the  greatest  number  of  three  figures  which  is  divisible  by 

41  without  remainder. 

57.  Find  the  sum  of  all  the  multiples  of  9  which  are  greater  than 

150  and  less  than  200. 

58.  What  number  divides  10224  with  remainder  621,  and  11886 

with  remainder  537  ? 

59.  If  a  franc  is  worth  9 \d.  and  a  rupee  Is.  2 \d.,  what  is  the  smallest 

number  of  francs  which  contains  an  exact  number  of  rupees] 

60.  Find  the  greatest  number  of  grains  which  is  exactly  contained  in 

both  a  pound  Troy  and  a  pound  Avoirdupois. 


61.  Find  the  smallest  number  of  five  digits  which  is  a  multiple  of  473. 

62.  Find  the  greatest  length  which  exactly  measures  either  106  yds. 

1  ft.,  or  135  yds.  2  ft. 

63.  Find  the  least  number  which  when  divided  by  77  gives  remainder 

76,  when  divided  by  88  gives  remainder  87,  and  when  divided 
by  99  gives  remainder  98. 

64.  Find  two  numbers  which  have  g.c.m.  91,  and  l.c.m.  1911. 

65.  The  product  of  two  numbers,  one  of  which  is  double  the  other,  is 

3528 ;  find  them. _ 

66.  Find  the  greatest  and  least  numbers  each  of  six  digits  which  are 

exactly  divisible  by  789. 

67.  Find  the  shortest  space  of  time  which  exactly  contains  either 

1  day  12  hrs.  17  min.,  or  1  day  17  hrs.  28  min. 

68.  What  is  the  least  number  which  when  divided  by  26,  65,  91,  or 

143  leaves  remainder  1  in  each  case? 

69.  The  g.c.m.  of  two  numbers  is  137;  the  sum  of  the  two  numbers 

is  959;  find  them.  How  many  correct  answers  are  there? 

70.  By  what  must  40768  be  multiplied  to  form  a  perfect  square? 


71.  The  numbers  390507  and  391337  are  not  prime  to  each  other; 

find,  without  division,  their  g.c.f. 

72.  Find  all  the  common  factors  of  37037  and  23023. 

73.  Two  heaps  of  the  same  kind  of  shot  weigh  180  tons  4  cwts. 

2  qrs.,  and  124  tons  8  cwts.  2  qrs.,  respectively:  what  is  the 
greatest  possible  weight  of  each  shot  ? 

74.  The  product  of  two  numbers  is  76614;  their  g.c.f.  is  113;  find 

their  l.c.m. 

75.  The  product  of  three  consecutive  numbers  is  10626 ;  find  them. 
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FRACTIONS. 

XI.  FRACTIONS. 

Notation. 

Read,  or  write  in  words — 

\\  5>  §>  $ ;  t*i>  ft-  2.  ft;  ft;  ft;  JJ. 

ft  5  11 5  TT&ZT>  sft-  ^§;  yft;  fg;  ft;  §JJ. 

Write  in  figures — 

5.  One-tenth ;  One-twelfth ;  Seven-twentieths ;  Thirteen-sixteenths. 

6.  Five-ninths ;  Twelve-nineteenths ;  Twenty- three  hundredths. 

7.  Two-fifths;  Seventy-three  seven-hundredths ;  Three  thousandths. 

8.  Three-sevenths;  Nineteen  ninety- ninths;  Eight  eighty-oneths. 

Read  off  (or  write  down)  at  sight  the  number  of — 

9.  shillings  in  £;  £;  £;  ft;  ft;  of  a  sovereign. 

10.  pence  in  £;  J;  £;  J;  ft;  of  a  shilling. 

11.  ounces  in  J;  g;  ft;  of  a  pound  Avoirdupois. 

12.  lbs.  in  J;  ft;  ft;  of  a  quarter. 

13.  shillings  in  ft;_ft;  of  ,£1. 

14.  pence  in  ft;  ft;  ft;  ft;  ft;  of  a  shilling. 

15.  ounces  in  ft;  A;  A;  If;  ft;  of  a  lb.  Av. 

16.  lbs.  in  ft;  ft;  ft;  ft;  f§;  of  a  quarter. 

17.  hours  in  ft  ft  ft  ft  ft  ft;  ft;  of  a  day. 

18.  minutes  in  ft  ft  ft  ft  ft  ft;  ft;  ft;  ft;  ft;  of  an  hour. 

19.  hours  in  ft;  ft;  ft;  ft;  ft;  of  a  day. 

20.  minutes  in  ft;  ft;  ft;  ft;  ft;  of  an  hour. 

Find  the  value  of — 

21.  Half  of  68;  One- third  of  93;  Two-fifths  of  365. 

22.  One-fifth  of  80;  One-seventh  of  343;  Five-elevenths  of  187. 

23.  Three-fourths  of  a  ton ;  Two-thirds  of  £24 ;  One-tenth  of  2s.  6d. 

24.  Three-quarters  of  an  hour ;  Nine-tenths  of  £30;  One-fifth  of  7s.  6d. 

25.  £&;  £{a;  £*;  £§;  £i;  £fa;  £fa; 

26.  £t,  £&;  £{h;  £&;  £i§;  £&;  £fa;  £fa;  £fa>- 

•21.  is.;  I*.;  is.;  fa.  ;  fa.;  fa.;  fa.;  fa.;  ;  §«. 

28.  f  min.;  ft  day;  ton;  &  hour;  ^  yard;  ^  sq.ft. 

29-  £ffi ;  iV- ;  ££  hour ;  ton ;  f  foot ;  of  an  acre. 

30.  ^f«.;  f  of  a  year;  ^  cwt.;  ^  mile;  ,3tT  of  a  gallon. 
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EXERCISES  XII. 


XII.  FRACTIONS. 

Improper  Fractions  and  Mixed  Numbers. 

Bead,  or  write  in  words — 

I.  %  7*5  3*;  12ft;  15ft.  2.  1ft;  12*J;  10*;  28ft. 

Write  in  figures— 

3.  Two  and  three-fifths ;  Seven  and  one-third. 

4.  Eight  and  seven- tenths ;  One  and  one- twelfth. 

5.  Eleven  and  three-fourths;  Seventeen  and  a  quarter. 

6.  Twenty  and  three-twentieths ;  Nine  and  eight-ninths. 

Turn,  mentally,  into  integers — 

7.  V;  ¥;  W;  ¥;  ft-  8.  ft¥  W;  f«fs  ¥;  «• 

Turn,  mentally,  into  mixed  numbers — 

9-  f ;  I;  ¥;  i;  V;  ¥•  »o.  I;  f;  tt;-  ¥;  ¥;  ¥• 

'  ii.  ¥;  ¥;  f?;  tt;  ¥•  12.  ¥;  if;  tts  ¥a;  W- 

Turn,  mentally,  into  improper  fractions — 

13.  1$;  2$;  3J;  6$;  6$.  14.  1$;  3f;  4f;  5$;  2ft. 

15.  4};  6$;  3f;  11$;  10$.  16.  7$;  4$;  lft;  21$;  9$. 


Express  as  improper  fractions — 


17.  8ft 

25.  9ft. 

33.  Oft. 

41.  100$. 

18.  2ft. 

26.  15$. 

34.  21ft. 

42.  5i$f. 

19.  2ft. 

27.  12ft. 

35.  2ft. 

43.  97ft. 

20.  3ft 

28.  4*. 

36.  27$. 

44.  27ft. 

21.  4ft. 

29.  5ft. 

37.  lift. 

45.  53$ft. 

22.  4ft 

30.  lift. 

38.  35ft. 

46.  50$ft. 

23.  12ft. 

31.  13ft. 

39.  12ft. 

47.  5ftft. 

24.  2ft. 

32.  7*. 

40.  30ft. 

48.  5|$ft. 

Express  as  mixed  numbers — 

49. 

57.  w- 

65.  ¥¥ 

73.  ftft. 

50. 

68. 

66. 

74. 

51.  ¥¥• 

59.  W- 

67.  W- 

75. 

52. 

60. 

68.  W- 

76. 

53.  ^l. 

61. 

69.  fft- 

77. 

54.  ft*. 

62.  «¥• 

70.  fffift. 

78.  ¥¥. 

65. 

63.  W- 

71-  fft 

79.  W- 

66.  W- 

64.  ftft. 

72.  m- 

80.  ftfft- 

FRACTIONS. 
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XIII.  FRACTIONS. 

Reduction. 


Reduce,  mentally — 

1.  Two  thirds  to  ninths . 

2.  One  fourth  to  twelfths. 

3.  Seven  tenths  to  fiftieths. 

4.  Three  sevenths  to  sixty-thirds. 

5.  Seven  eighths  to  fortieths. 

6.  4  elevenths  to  fifty-fifths. 

7.  3  fifths  to  fifty-fifths. 

8.  5  sixths  to  thirtieths. 

9.  13  fourteenths  to  seventieths. 

10.  23  twentieths  to  sixtieths. 


11.  Six  eighths  to  fourths. 

12.  Twelve  twentieths  to  fifths. 
J3.  Four  twenty -fourths  to  sixths. 

14.  Six  thirtieths  to  tenths. 

15.  Twelve  sixtieths  to  fifteenths. 

16.  9  twenty -oneths  to  sevenths. 

17.  15  twenty -fifths  tQ  fifths. 

18.  8  twentieths  to  fifths. 

19.  18  thirtieths  to  tenths. 

20.  25  fortieths  to  eighths. 


Supply  the  proper  figures  in  place  of  the  asterisks  in — 


21.  § 

_  * 

—  S' 

31. 

i 

—  21 
*  * 

41. 

in  — 
12  — 

A. 

* 

51. 

120 

132 

“11* 

22.  f 

_  * 

“  IS* 

32. 

A 

—  15 
*  * 

42. 

ii  = 

A. 

#* 

52. 

fl 

_  * 

—  3* 

CO 

_  * 

~25- 

33. 

A 

—  6 
— ~  ♦* 

43. 

M  = 

A. 

* 

53. 

if 

_  * 

—  7* 

24.  i 

_  * 

“  2T* 

34. 

A 

—  20 
* 

44. 

A. 

* 

54. 

M 

—  tV 

25.  * 

_  * 

—  ju- 

35. 

t 

—  64 
*  * 

45. 

M  = 

A. 

* 

55. 

ft 

—  33* 

26. 

_  * 

—  Ti- 

36. 

A 

—  15 
*  * 

46. 

it  = 

A. 

* 

56. 

It 

_  * 

—  T4* 

27.  & 

— §v 

37. 

It 

—  76 
*  * 

47. 

2. 

* 

57. 

if 

~  T4- 

28.  f 

—  S3* 

38. 

f? 

—  60 
*  * 

48. 

A. 

58. 

fi 

=  *• 

29. 

_  * 

—  33- 

39. 

A 

_  45 
*  * 

49. 

M  = 

X. 

* 

59. 

At 

* 

—  9* 

30.  f 

—  iSs* 

40. 

A 

—  12 
*  * 

50. 

II 

(Mr^ 

A. 

* 

60. 

At 

=  *• 

Express — 

61.  * 

with  denominator  55. 

71. 

with  denominator 

8. 

62.  A 

?> 

65. 

72. 

M 

77 

» 

4. 

63.  H 

84. 

73. 

*» 

77 

>7 

3. 

64.  f 

» 

119. 

74. 

It 

» 

77 

12. 

66.  * 

156. 

75. 

At 

77 

77 

25. 

66.  e 

>7 

159. 

76. 

m 

77 

77 

24. 

67.  f 

with  numerator 

40. 

77. 

£§  with  numerator 

9. 

68.  A 

77 

108. 

78. 

77 

77 

6. 

69.  * 

77 

100. 

79. 

As 

77 

77 

7. 

70.  H 

>7 

9> 

169. 

80. 

2  20 
330 

7> 

77 

2. 
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EXERCISES  XIV. 


XIV.  FRACTIONS. 

Reduction  to  Lowest  Terms. 


Reduce  to  lowest  terms — 


1. 

Ar¬ 

2. 

5. 

if- 

6.  M- 

9. 

A- 

10.  A- 

13. 

A- 

14. 

17. 

St- 

18.  Si- 

21. 

Si- 

22.  M- 

25. 

» 

26.  if. 

29. 

if- 

30.  ff- 

33. 

iVb- 

34.  t^j. 

37. 

» 

38. 

41. 

Si¬ 

42.  Ak- 

45. 

ft- 

46. 

49. 

900 

1200- 

50.  MSS- 

53. 

w- 

54.  Hi- 

57. 

MS- 

68.  HJ. 

61. 

lit- 

62.  Hi- 

65^ 

Si!- 

66.  iff. 

69. 

Ml- 

70.  iff. 

73. 

2ib 

440* 

74.  m- 

77. 

Aft- 

78.  AA- 

81. 

2  61 

3103* 

82.  AA- 

85. 

HU- 

86.  ifff. 

89. 

ift§- 

90.  Sftf- 

93. 

Mtt- 

94.  m- 

97. 

21189 

36  414* 

98.  fttft. 

Express  r.  3  mixed  numbers  i] 

101.  sfg.  102. 

105.  106. 

109.  iff*.  no.  iff* 

"3.  Hi-  "4-  mb- 

117.  w-  "8.  w- 


3. 

A- 

4. 

if- 

7. 

8. 

M- 

II. 

if- 

12. 

13 

24* 

15. 

»• 

16. 

» 

19. 

Si 

20. 

SS- 

23. 

»- 

24. 

Si- 

27. 

34 

51* 

28. 

14 

42* 

31. 

Si- 

32. 

ft- 

35. 

m- 

36. 

m- 

39. 

Si- 

40. 

Si- 

43. 

Si- 

44. 

AA 

47. 

Si- 

48. 

Si- 

51. 

2  6  0 

390- 

52. 

SfSS- 

55. 

MSI- 

56. 

2002 

3003* 

59. 

HR- 

03 

O 

StfS- 

c 6 

CO 

iff- 

64. 

Mi- 

67. 

bu¬ 

68. 

tst- 

71. 

rn- 

72. 

m- 

75. 

m- 

76. 

m- 

79. 

694 

2079* 

80. 

AA- 

00 

CO 

3330 

632  8* 

84. 

mi 

CO 

ttSt- 

CO 

CO 

m 

91. 

iftf- 

92. 

m- 

95. 

96. 

MM- 

99. 

stiffs- 

100. 

220581* 

simplest  form — 

103. 

w- 

104. 

W- 

107. 

924 

172* 

108. 

987 

106* 

III. 

MM- 

112. 

MM- 

115. 

w- 

116. 

3  5  63 
779  * 

119. 

27474 

26485* 

120. 

W 

FRACTIONS. 
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XV.  FRACTIONS. 

Reduction  to  Least  Common  Denominator. 

Reduce  to  their  least  common  denominator — 


1. 

f  < 

and 

i- 

9. 

ft 

and  if. 

17. 

A, 

ft, 

ft. 

2. 

a 

and 

tj. 

10. 

a 

and  A- 

18. 

ft. 

W, 

if. 

3. 

A 

and 

A- 

II. 

ft 

and  if 

19. 

ft, 

A, 

A- 

4. 

ii 

and 

if- 

12. 

ft 

and 

20. 

/s, 

A, 

ft 

5. 

A 

and 

ft 

13. 

i, 

|  and  A 

21. 

ft. 

ft, 

to¬ 

6. 

A 

and 

if. 

14. 

f> 

f  and  f 

22. 

ft, 

ft, 

ft 

7. 

a 

and 

» 

15. 

t, 

A  and  A- 

23. 

A, 

3*6, 

rfe- 

8. 

if 

and 

M- 

16. 

i, 

j  and  -f. 

24. 

A, 

ft, 

A- 

Reduce  to  their  least  common  denominator — 


25.  i>  i>  i>  i  and  f 
27-  liy.  T s»  A  and  A- 
29-  A>  A,  H  and  ft- 

3I-  AV)  Mi  and  fSi- 

33-  A  and  A 

35.  tVVc  and  fWg- 

Which  is  greater — 

37.  f  or  41.  $ 

38.  A  or  M?  42.  |j 

39-  i  or  43.  * 

40.  ft'  or  Af  ?  44.  f 


26-  S,  A,  A  and  *. 

29-  §i;  §f>  If  and  if. 
30.  A>  it  and  if. 
32.  Afc,  Mi  and  Mi- 
34.  A»  rir  and  rfs- 
36.  T2i2>  tMs  and  yiM- 


or  ft? 
or  ift? 
or  Af? 

or  ff? 


45.  or  AV? 

46.  ft  or 

47.  ft  or  ft? 
48-  At  or  flk* 


Arrange  in  ascending  order  of  magnitude — 

49.  I  t,  A  and  ft.  50.  ?,  A,  ft  and  ft. 

51.  M»  M  and  ft.  52.  A,  A,  if  and  f§. 

33-  A)  A>  A  and  54.  M>  A  and  jA- 

Arrange  in  descending  order  of  magnitude — 

55-  §f>  If  and  ft.  56.  A>  A>  is  and  Jf- 

57-  i,  ft,  M  and  ft.  58.  if,  ff,  «  and  Ay- 


59.  Compare  M,  ff,  ff 


60.  Compare  At  At. 


Aft- 
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EXERCISES  XVI. 


XVI.  ADDITION  OF  FRACTIONS. 


Read  off.  or  write  down,  the  sum  of — 


I.  3  elevenths  and  5  elevenths. 
3.  7  thirtieths  and  16  thirtieths. 

5-  A>  A  and  A* 

7-  A  aTld  29* 

9.  t$tf>  A\y  and 


2.  5  twelfths  and  6  twelfths. 

4.  19  ninetieths  and  13  ninetieths. 

6-  A  and  TV¬ 
S'  A>  A  and  M- 

10.  A  and  A- 


Find,  mentally,  the  sum  of — 


11.  £  and  J. 

12.  J  and 

13.  §  and  J. 

14.  J  and  f. 


15.  ^  and  A- 

16.  $  and 

17.  J  and  A* 

18.  |  and  £. 


Add  together — 

23.  §  and  A* 

24.  2V  and  A- 

25.  f  and  A- 

26.  §  and  f. 

27.  ^  and  \\. 

28.  and  ££. 


29.  J  and  A 

30.  f  and  A* 

31.  f  and  A- 

32.  A  and  A- 

33.  f  and  JJ. 

34.  f  and  ff. 


19.  i  and  A • 

20.  £,  }  and 

21.  £  and  A* 

22.  i  and 

35.  £,  f  and  A- 

36.  f,  £  and  A- 

37.  J,  $  and  rf^. 

38.  A>  A  and  tt- 

39.  $,  A  and  gft. 

40.  A>  ^  and  AV 


Find,  in  simplest  form,  the  value  of — 


41-  f  +  A  +  i- 
43.  A  +  A  +  JJ- 
45.  i  +  J  +  J  +  i- 

47.  A  H”  AV  +  To  A* 

49.  i  +  i  +  i  +  i  +  i* 

5I-  f  +  tf  +  M  +  rflT 
53.  l  +  f  +  l  +  A+12- 

55-  A  +  M  +  ff- 

57.  il+A  +  f. 

59.  A+A+tt- 


42.  |  +  f  +  f. 

44.  f  +  A  +  A 
46.  J  +  f  +  A  +  A* 

48.  A  +  rfc  +  tAii  +  rdhra* 
50.  i  +  i  +  J  +  A* 

52.  i  +  §  +  f  +  A  +  f  ■ - 
54.  i+f  +  |  +  f  +  f  +  f 

56.  Jf  +  A  +  iJ  +  A  +  A 

58.  A  +  A  +  A 

59.  A  +  iJ  +  A 


61.  2£  +  3i  +  4i 

63.  17i+12f  +  9j. 

65.  *  +  f  +  A  +  3Ji. 

67.  120i  +  791f  +  12A- 

69.  90A  +  90A  +  90A 


62.  If  +  If  +  If. 

64.  2f+13f  +  4A- 

66.  2^  +  5i+A+lA* 

68.  785f  +  81 J  +  133f. 

70.  17J+12f  +  A&  +  99j. 
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71-  5|  +  §  +  *  +  2*. 

73.  li  +  2$  +  3*  +  4* 

75.  13* +14*. 

77.  3£  +  4§  +  2f  +  jf. 

79.  li  +  S*  +  *  +  *  +  if 
8 1 .  200j+ff  +  300ff  fy  +  400g4(5. 
83.  46231,* +  2063}+ 

85.  5J  +  V  +  I  +  3*. 

87.  f  +  |  +  ff  +  4+ 

89.  ¥+^  +  5}  +  20i31*+7*. 

9I-  rf i  +  rfe  +  Stiff. 

93-  li£rs  +  2A  +  Srfs- 

95.  17*+ 18*. 

97-  3f§|  +  7§£§. 

99.  425913**  +  796753**- 


72.  3* +17* +  9} +15+ 

74.  6}  +  5}  +  4|  +  3*  +  2*. 
76.  l*  +  2*  +  3*f 
78.  3}  +  3*  +  2*  +  2*  +  *. 
80.  7*  +  12*+4*  +  *  +  3*. 
82.  404* +  2* +1002*. 

84.  35f  +  762£  +  8456+ 

86.  f  +  6H-y  +  *. 

88.  A  +  l  +  i5  +  4f. 

90-  Mf  +  l$+7  +  5ff  +  3*. 

92.  1* +11^+111111. 

94.  lgI*+ls*  +  l^+l** 

96.  l()r+;5  +  20?fag. 

98.  H&ff+17*&. 

•00.  7^g>jj  +  +  965W- 


XVII.  SUBTRACTION  OF  FRACTIONS. 


Find,  mentally, 

1.  *  and  A- 

2.  *  and  *. 

3.  +J  and  *. 

4.  ||  and  |f 

5.  |  and  j. 

6.  *  and  *. 

7.  §  and  *. 

Find,  mentally, 

22.  3-*. 

23.  5  —  f. 

24.  7  — f. 

25.  11  -  *. 

26.  15-*. 

27.  12  — }•}. 

28.  17  -*. 


!  difference  between — 

8.  *  and  *. 

9.  |  and  fa. 

10.  f  and  fa. 

11.  M  and  + 

12.  U  and  *. 

13.  *  and  f 
!4.  ff  and 

value  of — 

29.  8  —  3f. 

30.  7 -If 

31.  12-6+ 

32.  14  —  12+ 

33.  17  —  7  fa. 

34.  19-1*. 

35.  23  —  7$f . 


15.  and  fa. 

16.  §§  and  fa. 

17.  13}  and  7. 

18.  12f  and  9. 

19.  7}  and  2f 

20.  11*  and  3*. 

21.  2f  and  f 


36.  41—32*. 

37.  12I  —  7+ 

38.  8|  -  If 

39.  7f  —  2. 

40.  12ii  — 7. 

41.  5# -2+ 

42.  7f  —  3+ 
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Find  the  difference  between — 


43.  ft  and  ft. 

44.  ff  and  ft. 

45.  8ft  and  12ft. 

46.  12ft  and  17ft. 


47.  j7t  and  ft. 

48.  ft  and  ft. 

49.  ft  and  ft. 

50.  ft  and  ft. 


Find,  in  simplest  form,  the  value  of — 


55.  3}  -  If 

56.  7f  —  2§. 

57.  12§-8f. 

58.  14?  —  5§. 

59.  20£  —  6g. 

60.  23i  —  105. 

61.  8|  -4ft, 

62.  31f  —  22f 

63.  75ft  — ft. 

64.  33ft  -  29ft. 

65.  lift -7ft. 

66.  16ft -11*. 


67.  lOOrfe-4^. 

68.  472ft*  -ft. 

69.  34ft  —  33ft. 

70.  13*$*  —  12ft. 

71.  19ft -14ft. 

72.  120* -9^. 

73.  63ft  -34ft. 

74.  17ftt-15» 

75.  Ill** -7ft. 

76.  19ifc-*f 

77.  16ft -ft. 

78.  17t*  —  7 -ft. 


51.  2ft  and  21ft. 

52.  67ft  and  67ft. 

53.  79$  and  78f. 

54.  lift  and  109ft. 


79.  6ft -ft}. 

80.  578ft -4^1. 

81- 

82.  ftl-lft. 

83.  112Tfft-ft&. 

84.  8569yft-ftft. 

85.  9876  -  ftft. 

86.  12345  -ftfft. 

87.  jfty  —  ftft. 

88.  #ft-ftf 

QQ  1001  _  9  as 
oa-  1386  22  95- 

90.  — 


Simplify — 

9'-  M-if  +  M- 

93-  ft-ft-ft*. 

95.  lift +  *- lft. 

97-  ftt- ft  +  |  — ft- 
99-  i-i  +  i-i  +  u- 
101.  3|-ft  +  4ft-2ft. 

103.  2|  +  lf  +  2ft-3ft+lft. 
105.  If +  3* -ft +  21-1*. 
107.  ft-4f  +  ft-6f  +  7f 
109.  3i-4f  +  5ft-6ft  +  ft. 
III.  20  f  —  |  —  4  —  f 

'•3.  i  —  ft  —  sft  ~  ifts-- 
115.  li-2$-3|-4*+llf 
117.  34l+’2ft-16f-14}-12ft. 
119.  fti-fti  +  fti -V-+1. 


92-  ft  -  ff  +  M- 

94.  2ft- 1ft  +  1ft. 

96.  f-ft  +  ft-ft. 

98.  $  —  ft  +  $  —  ft. 

'00.  §-ft  +  ft-ft-Tft. 

102.  3ft  +  5ft  -2ft  -4ft. 

104.  £  +  2*  +  13ft  +  ft-4ff. 
106.  2J+ft-4$-f  +  2ft. 

108.  12ft  -  13ft  +  26ft  -24ft. 
110.  7f-84_9ft  +  10ft  +  lft 
M2.  10  f  ?  ft  ft. 

i  ~  i~  ft  -  ft  -  sft. 

"6.  2f  -3ft -4ft-  7ft  +  15ft. 
118.  4£—  5ft— 6ft— 72ft+18yft. 

120.  + 
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XVIII.  FRACTIONS. 

Multiplication  and  Division  by  an  Integer. 


Read  off,  or  write  down,  in  lowest  terms — 


1.  ?  X2. 

2.  A  X  2. 
3-  A  X  2. 
4.  ft  X  2. 
5-  ft  X  4. 

6.  ^  X3. 

7.  *  X  7. 

8.  ft  X  4. 

9.  if  X  8. 
10.  i,X7. 


11.  |  X2. 

12.  ft  X  2. 

13.  ft  X  2. 

14.  ft  X  2. 

15.  ^  X  3. 

16.  *  X  3. 

17.  jfy  X  4. 

18.  AV  X  5. 

19.  ft  X  7. 

20.  &  X  8. 


21.  A T& 

22.  ft  ft  2. 

23.  ff  -j-  2. 

24. 

25.  H-^3. 

26.  if  ft  3. 

27.  H-s-4. 

28.  ff  ft  4. 

29.  ffftB 

30.  £f-h7. 


31.  A'i"  2- 

32.  ft  ft  2. 

33.  A-r2. 

34.  Ji-r*. 

35.  ft  ft  4. 

36.  ff  -f-  3. 

37.  ft  ft  8. 

38.  ff  ft  4. 

39.  ff  ft  & 

40.  ff-^7. 


Multiply — 

41.  ft  by  14. 

42.  ft  by  26. 

43.  ft  by  48. 

44.  by  64. 
4-5.  ff  by  38. 

46.  ff  by  36. 

47.  A  by  21. 

48.  ff  by  40. 

Divide — 

65.  ff  by  12. 

66.  f  by  27. 

67.  ff  by  35. 

68.  ff  by  42. 

69.  ff  by  3. 

70.  J$  by  5. 
71-  ff  by  77. 
72.  ff  by  63. 


4B-  if  by  34. 

50.  ff  by  69. 

51.  6j  by  2. 

52.  7f  by  3. 

53.  4ft  by  9. 
54-  3,‘j  by  10. 

55.  8f  by  11. 

56.  7f  by  15. 


73.  U  by  13. 

74.  ff  by  25. 

75.  If  by  9. 

76.  3f  by  12. 

77.  5f  by  18. 

78.  7f  by  33. 

79.  6f  by  34. 

80.  12f  by  8. 


57.  8ff  by  45. 

58.  lOJf  by  28. 

59.  12f$  by  12. 

60.  14  A  by  49. 

61.  iff  by  365. 

62.  fff  by  219. 

63.  58}$  by  390. 

64.  79Af  by  168. 


81.  lOf  by  25. 

82.  7ft  by  24. 

83.  6A  by  42. 

84.  3$  by  51. 

85.  240f  by  209. 

86.  91f  by  292. 

87.  461$  by  332. 

88.  488$  by  323. 


89.  Simplify  1347  j  X  12.  go.  Simplify  1347f-f  12. 


(M  27) 


E 
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EXERCISES  XIX. 


XIX.  MULTIPLICATION  OF  FRACTIONS. 


Find  the  value  of — 

6.  of  f. 


1.  f  of  f. 

2.  f  of  *. 

3.  *  of  *. 
4-  M  of  «• 
5.  *  of 


7.  f  of  |. 

8.  *  of  ff. 

9.  M  of  3. 
!0.  *  of  if. 


11.  f  of  3|. 

12.  ih  of  If. 

13.  |  of  1*. 

14.  if  of  8f. 

15.  of  lOf 


16.  ff  of  1J. 

17.  of  6f. 

18.  |  of  60f 

19-  JMof  2*. 

20.  ^ofl9^. 


Multiply — 

21.  ik  by  |f. 

22.  f§  by  ff. 

23.  f |  by  f§- 

24.  by  ff 

25.  T%  by 


26.  by  *2- 

27.  ff  by  |f. 

28.  by 

29.  tf  by  ff. 

30.  ff  by  ff. 


Simplify — 

41.  255|  X  If  X  10. 

43.  12*  X  7|  X  i. 

45.  ff  X  f|  X  ff. 

47.  f*  X  ^  X  *. 

49.  *  of  Ilf  of  ff. 

51.  |  of  7J  X  f  of  Ilf. 

53.  3f  X  3f  X  *  X  *. 

55.  5f  X  9*  X  #  X  5f. 

57.  2ff  of  Iff  X%X  1*. 
59.  ff  of  2ff  of  5*  X  1 1 *• 
61.  ff  X  Iff  X  Iff  X  Iff. 

63.  2§f  X  5ff  X  2ff  X  Iff. 
65.  10*  X  ife  X  1*  X  ff. 
67.  ff  of  Iff  X  f/T  of  2ff. 
69.  fff  of  !Wr  of  ffl- 


31.  If  by  If. 

32.  2f  by  2f. 

33.  10f  by  2ff. 

34.  12*byl*. 

35.  4*  by  3*. 


36.  15f  by  3f. 

37.  3f  by  3f. 

38.  7f  by  7f. 

39.  6ff  by  6*. 

40.  6jf  by  Iff. 


42.  132|x3fx*. 

44.  7*  X  2ff  X  2. 

46.ffXffxm- 

48.  §f  X  f*  X  f*. 

50.  *  of  25f  of  ff. 

52.  |  of  1*  X  |  of  8f. 

54.  2f  X  If  X  2f  X  14. 

56.  9f  X  2f  X  5f  X  2f. 

58.  3f  of  3*  X  2*  X  2*  X  *. 
60.  |f  of  ff  of  f*  X  lffr. 

62.  f*  X  7*  X  2|f  X  ff. 

64.  5*  X  4f|  X  2ff  X  Iff. 

66.  ff  X  36ff  X  X  2ff. 

68.  g*  of  1*  of  Iff  of  2Jf. 

to.  m  of  *v  of  m  of  if- 


Find  the  continued  product  of- 

7i.  §» and  2*- 

73.  f*,  If,  **  and  If*. 

75.  ff,  188}.  g*  and  4ff. 

77.  If*,  fff»  2f*  and  Iff. 
79-  life,  ff,  ff,  and  fftf. 


72.  4f,  ff,  lfff  and  1*. 

74.  5ff,  Iff,  3ff  and  g*. 

76.  1*,  8ff,  xfe  and  Iff- 
78.  *,  ff,  f*,  fff  and  21f. 
80.  fff,  m>  ffi  and  fff. 
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XX.  DIVISION 

OF  FRACTIONS. 

Divide — 

1.  9  by  f. 

6. 

128  by  f 

"•  §  by  f. 

I6-  if  by  ft. 

2.  6  by  f. 

7. 

972  by 

12.  f  by  f. 

'7-  9*  by  9*. 

3.  12  by  f 

8. 

324  by  f 

13-  f  by 

18.  lOf  by  lOf 

4.  36  by  ft 

9. 

560  by  if. 

'4.  if  by  f. 

'9-  ftk  by  f|. 

5.  77  by 

10. 

910  by  |f. 

15.  f  by  *. 

20.  Iff  by  iff. 

Find  the  value  of — 

21.  7-Hf. 

26.  ft-f  f. 

31.  Ilf-r4*. 

36.  Ilf -i- If. 

22.  10 -M. 

27.  ff-j-ff. 

32.  2f-Mif. 

37.  20f  -j-  4*. 

•1- 

i-H 

« 

CO 

<N 

28-  Jf-Hf. 

33.  14f -j-  Ilf. 

38.  20f-f2f. 

24.  16  ^-i§. 

29. 

133—  If 

34.  27f-i-3|. 

39-  ft  4-5ff. 

25.  38 

30. 

155  -^8f 

35.  5f-hl5f. 

40.  ff-rSff. 

Simplify — 

4,.  i.  42. 

A. 

43. 

44.  A.  46. 

It.  46.  tt. 

£  ' 

I 

M 

ft  A 

00 

S3H3 

if 

M' 

49.  21. 

if 

50.  li.  51. 

1? 

-T-  52.  I.. 

h  n 

53.  —  .  54. 

5 

1 

9  ' 

66.  M. 

22 

56.  g.  67. 

f  »i. 

*  A 

12 

59.  60. 

A 

18 

ft 

61.  2i. 

5 

62.  tt.  63. 

11".  64.  It. 

14  34 

-■ 

27 

2i' 

67.  ”. 

5# 

c„  18 

ea  -.  ea 

|f.  70.  li. 

2f  ■  2f 

7|.  72. 

Hi 

2ft' 

J>-  Icq 

r-H  1  Gq 

CO 

1^ 

74.  -H  .  75. 

isjf 

3M  76 

W  '  '4ft' 

77.  5# -rift. 

78.  5HH 

-  Iff-  79. 

life 

80.  lftj^5ff 

si.  2JJ-: 

-  82. 

83-  »* -rfft- 

84.  33* 

■4-  2**.  85. 

706J-r  llOf. 

86-  17^-j-26^j. 

87.  15*fS-j-33ftfe.  88. 

106/ft  4-  9§|f. 

89.  ||  of  12*  of  2*4-*. 

90.  i  of  3t|t  of  3f^*L. 
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XXL  FRACTIONS. 

Simplification  of  Fractional  Expressions. 


Simplify — 

I.  42 +  ?  of  9*. 

3.  12*  4-  i  of  6f. 

5-  *  2§  4-  ff  of  1*. 

7.  6?  of  41 4-  1J  of  3£. 

9.  l|  +  f  of  2?  of  2}. 

II.  l*  +  3*  of  2$. 

13.  ?  of  *  +  4  of  1*. 

15.  1|  of  4* -2*  of  2*. 

17.  f  +  6f  +  ?  of  6f 
19.  7£  +  6f  of  5f  -  44. 

21.  20  —  |  of  |  of  £  of  £. 

23.  l7£  +  *  +  4f  +  3j  of  i. 

25.  64  of  5f  +  4f  of  3*4-2*. 
27.  8*-4|  +  *-H  of  f 
29.  |  of  f  +  f  of  5  +  5  of  *. 


2.  64 +  f  of  2f. 

4.  f  of  44 +  *  of  3*. 

6.  5f  of  4f  +  4  of  3f. 

8.  9*  of  3*-flJ  of  8£. 

10.  7*  4-  4  of  4*  of  3|  of  2*. 

12.  3f  of  2f  4-  4^. 

14.  *  °f  si  *  of  *. 

16.  2h  of  5J-1J  of  6*. 

18.  S+7J4-#  of  8*. 

20.  §  of  4  of  8J  +  *  of  l 
22.  50  —  5|  of  5f  of  1*  of  1*. 
24.  3*  4*  5*  4-  4*  +  °f  *• 

26.  |  of  944-5  +  8*  of  If  of  84?. 
28.  124  —  14j  4- 54  —  *  of  24. 
30.  §  of  *  —  *  of  2*4-*  of  6*. 


31.  25  4-  74  X  f . 

.33.  1*  X  1*  +  1*  X  1*. 
35.  844-214-*. 


32.  fX  144-51. 

34.  54  x  6*x  74  -  84- 
36.  *4-514-2* 

37.  1744-3*-  14  Xf.  38.  *4-244-544-44. 

39.  44x21?— 44x1044-444-!?.  40.  ?-*x4-4+t-fx4-*. 


41.  ||  +  5  X  *  +  17. 

43.  M  _  2!  4.  !!. 

3*  4|  +  6J 

4B  24  ,  2  4.  i  H 

45-T  +  74  +  34  +  3r 

47.  34  X  H  4-  84. 

5i 

49.  1  +  64-^x4x244-^4-5  +  14. 

50.  —  lOf  +  14f  +  ?  X  3|  X  3*  —  1*. 


42.  14  +  I  X  *4  +  — • 

44  il  +  2|-2f. 

3*  +  If  64 

1  .  1  .  1  .  1 
46'  Ilf  134  “*■  15f  174' 

48.  7f  +  f  X  ||—  If. 
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Brackets. 


51.  A  of  (2f  +  2f). 

53.  (3§-S})-rl*. 

55.  (3f  +  7f)X(f  +  9£). 

57.  5f  of  *H-(6J-A). 

59.  (4f  +  3f)  (45-3|). 

61.  4f-(3|-l|). 

63.  (f-A)X(A-A)x(A-i 


52.  (4f  +  3f)x  1?. 

54-  (#  +  f-H)*8A. 

56.  (2i  +  i)^-(3f-J). 

58.  f  of  lf-h(lf  +  6f). 

60.  (8ft-7«(8ft-7&X 
62.  11  —  (3f  +  5f)  —  (5f  —  3f). 

64.  (Hi)x(i  +  })x(H»- 


65.  J  of  (f  +  f)  +  f  of  (f  +  f).  66.  2ff  x  (1-H)  +  1A  X  (1-Jf). 

67.  +  + 

68-  (A  +  A  —  ife  +  i) -r  (H  —  A  +  }f). 

69-  (?-*)  of  of  (*-*). 

7°.  (A -A)  of  (A-A)-r(tt-H)  of  (A -ft). 


71. 


3f  of  4f 
2f  of  3f 


74. 


77. 


If  X  3fr  X  5g 
3J  X  2^  X  4§" 

2f  +  3f  ' 


80.  g*8*-4* 

5J  +  7* 


72. 


75. 


78. 


2f  of  3|  of  4$ 
5£  of  6f 

3f  — If 
3£  X  2f" 

4»-2| 

6j-2f 


81  ~  4i  +  2  A 

9A-7Jf  ‘ 


73. 


5f  of  6i  of  7| 
2^  of  31  of  4f 


76. 


3}  —  § 

A  x  7A 


79. 


3f-2f 
5? -If 


82. 


2f~lf 
7f-6f  +  fi‘ 


gg  2+J+7+A+28 

‘  f  +  £  +  ?  +  ff  +  ff’ 

g/]  +  + ir  + 2V.+ sV 
f ~ A+ A— A 

85.  2f~^+  21  °1  9 

Qe  1  of  If  of  2§  ,  5f  of  7f 

2f  +  If  2A  of  2}  of  5 

s+A  £  8  a  —  3A 

„7  lf  +  f  10-7J 

8Nof2JX3i-4X1* 

SB  f  of  If  of  4f  3f  +  4f 

A  of  If  of  3f  6f  + 1 A 

89. 

8H-1*  ? 

90.  1  • 

i  +  i-i  •  ”■ 
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91. 

93. 


4§  X  6f  +  -y- 

at  .  I 

60  ’  |  of  £ 


95. 


97. 


4t  .  4§ 

t  +  t  '  *-§' 
44-24  .  f  +  i 

64  +  24  • 


3£  -  1  1-| 

gg  2 _ : _ *. 

15J  +  5J  —  34  1  +  f 


92.  3|  X  4$  X  5£ 


94.  3J  + 


t-i’ 


^9| 

•■6f 


t  +  tt  ■  t  +  t 


4  +  A  ‘ 

4  +  4 

74x54 

.  54  x  34 

74-54 

54  +  34 

44-34 

.  34  +  24 

44  +  34 

‘  34-24 

Continued  Fractions. 


ioi. 


2 


105. 


2  +  S 
2 


102. 


3  +  | 


103. 


3  + 


108. 


4  +  4 
2 


3  — 


5  +  4 


2  + 


3  +  4 


106. 


3  — 


109.  1  + 


4-4 

3 


1  +  4 


104. 


2  + 


107. 


3  +  4 
1 


1  + 


1  + 


i  +  4 


no.  l  — 


3+ 


5-f 


Various. 


i".  4+1+4- 
"4.  4-1+4- 
"7-  4— (f — 4)- 
i2o.  4+|  of  4. 
123.  4  of  (|+4). 

126.  4  +  (f+4)- 


M2.  4x4x4- 
ms.  4+4  of  4. 

118.  4— fx4- 
121-  4+1+4- 
124.  (4+4)  x  4. 
127.  4+4x4- 


M3.  4+1-4- 
116.  4  of  4+4. 
M9.  4  of  4+4. 
122.  4  +  1  +  4- 
125.  (4+4) +4- 
128.  4  +  1  +  4- 


129.  34  +  2^  +  3^-744-  130.  11^  —  1014  +  9^  —  8^. 

131.  17-34  of  44  +  54  of  24.  132.  4x64  +  4+24-^. 
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133.  —  X  —  X  —  X1^5- 

,35.  n+H=h+A<ti. 


134. 


-i  of  of  i=i. 

i  i 


3§  sft-ift 


5f 

136.  6 


i-i~  i-ft 

3ft  +  4ft 


«t  5ft  +  7ft 


("A  °f  ib- 


137. 


139. 


141. 


i?+it+lof34*-11* l38-  5 of  ifrf+t j+}- 


1J  ,  3ft-2f  ,  , 

ii+iiX7X  +  A0f  5i- 
2i 


4ft  +  5ft 

22  +  5S 


140.  lft  of  5j  +  -^-"fe - ^ 


1 1ST  £  of  2§ 

1|  +  lifgj±-4iofft. 


143. 


145. 


147. 


149. 


151. 


153. 


(S+3> 

3ft  X  3ft  X  3ft  —  3 
3ft  X  3ft  — 3 
(5f  — 3ft)  of  §ft 
5ft-3ft  of  ‘ 
lftX2ft  +  3ftX4^ 

H  +  2fx3ft  +  4*' 

4f  +  4ft  .  4f  —  4ft 

4|  X  4ft  •  4f-f  4ft' 

tf-tt  **-» 

i-Sftxftl' 


-1*  '  ift-ft 

144.  |  of  ft  of  + 

Ui 

91  v  Ol  v  o  1 

146. 


2ft  X  2ft  X  2ft- 1 
2ft  X  2ft  —  1 
(5f  +  3ft)  of  Sft 
6f+3ft  of  |S  ‘ 
2i  +  3£-hft  of  ftft 
(2ft  +  If)  X  2ft  —  5ft 

162.  4ft  of  8ft  _  3ft  ft- 5ft 

+  /s  '  lft  +  3ft 


148. 


160. 


i  +  ff  xftS 
.ftof(f  +  ft), 


164.  4+lSLI  x  -  x.  ■  ./  x  37 
(f  +  t)  of  ft*  ft  of  f  +  ft  X37‘ 

156.  {2|  +  2ftof^-g}^W5  +  5. 


156. 


157. 


{ 


3ft  2ft 
3ft  —  f  of  1ft  1  1  _  2_ 

ftof2ft  +  f  5fti  •  1^~1- 

l+t 


1-1  of  f 


+  A  of  of  M_Hx4i  f  , 
5ft  1ft  3f  X  **  01  * 


“•*^-f+t|xa+(ii+,)x( 


% 


72 


EXERCISES  XXL 


159. 


161. 


162. 


(5}  —  3^)  -f- 1  of  1^ 
18§  —  5}  of  3f 


160. 


5j  +  2&^  lff-fr  of  15f 
fof7f-5»-r3A 


a  .f 


a  of  a  *3  OI  a  a. 

3J  4|  '  4J  H 


4*  4* 

7j-10j  +  lU  .  2£-4£  +  6j 

7£  of  9£  of  11 J  -  6j  of  8£  of  10 J 


163.  4J  +  ^|  +  4J  of  2 J  +  4|  ^  of  £  of 

'“•a+l+l^f+a^st-a. 


4!  +  (if  +  4*)  of  {-J  +  Ifzrlf)  i  °'  i- 
,ea  a +1+ (i£!+ a)  of  H-* 


1  - 


167. 


31 


of 


1  - 


11 


Li  of  Li  of  La. 

_  l  j_  j_ 

1  5J  1  “  61  1  “  7| 


l68. 1A_w*+li_Mof  ft_l=*Y 

11  2-|^3£  6|  V  4f-3f/ 


■eg  6H~  I  (4A  ~  3 A)  2 A  ,  iA 

If  X  12^  4^  +  3^  of  2^  5£J 

170.  if  of  (l-f*)  +  ft  of  i  of  (*  +  ft)  +  ^^|. 

171  &  +  +  —  ft  °f  ft 

■  1-1  of  ft-*  Of  *-*«(*' 


IY2  _ 2ft~  f  °1  ft +  3? _ 

'  2!  of  (f  +  ft)H-3f  of  (*-*)' 


173.  (*  +  *)  of  (*  +  i)  +  (J  +  i)  of  (i  +  i)  +  (H-i)  of  (£  +  £). 

I7*  (l  +  f)  of  (f +  »)  +  (!+!)  of  «+*)  +  <*  +  ♦)  of  (§  +  f) 

iof  (*  +  i  +  *)  +  (j  +  *  +  |)€l  i 
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175. 


7  —  . 


9 


177. 


’3-1 

7  +  3  (I+t) 

1 

1+ 


ie- 


11 


176. 


3 


8“; 


2-i  w  2- 

178.  3-3J  of 


"5=1 

,79.  1»rflt|  4 

*,+ii  5+f, 

,8'.  »a+>4- 

3H 


3  — 


-I  ”  2  =  * 

Vof  A-3*- 

3  —  3 


180.  2f-f  of  iLJi.  of  J!L -^2f. 

1  I — i_  1211 

3  +  f 


182. 


— - —l 

2 - ®_  2  +  -  3  | 

4-f  +4-1-^ 


X  10$. 


(83. 


1  +  J.+  1 


3— 


1 


l-AT4-^ 


'84-  ffx  JJfx  2ilii  x  til+i 


■i«*  iTT^i 


3  T  4 


4  — 


1 


2-i 


if  x  |  x  if 

186.  f  of  6j-2^  of  - j— - 2^  of  f  +  f. 

n  x  I  X  li 

m-  H  »<  ot  of  4H- 

7f  +  7f 

'87.  J  of  (i  +  i  +  f)  +  7X(*  +  ^)-*H-(^-f). 

I88'  H  +  f  of  f  +  *  +  (3t  of  *)  +  * 

189.  Jtlli  of  x  3J  -  1*  of  (li  -  H) 

(3f  -  If)  of  (If  -  If)  (3f  —  If)  of  If -If ' 

190.  (i  of  i+f-r(f-f) 
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EXERCISES  XXII. 


XXII.  FRACTIONS. 

Value  of  a  Fraction  of  a  Concrete  Quantity. 

Find,  mentally ,  the  value  of — 

I.  £;  £;  of  a  shilling.  2.  £;  £;  tV;  A;  of  a.  shilling. 
3.  f ;  £;  ft ;  ft,  of  ashilling.  4.  f ;  £;  ft;  ft,  of  a  shilling. 

5.  f;  i;  i;  ft,  of  £1.  6.  J;  f;  £,  ft,  of 

7.  f;  f;  &  ft,  of  £1.  8.  f;  f;  f;  £;  ft;  ft.  of 

9.  5ft;  5ft;  ft<j!  ft,  ft,  ft!  ft;  ftn!  ftff!  ilo,  oX 

10.  ftft;  ftft  ^7;  lft;  ft’s!  ft!  TsT>!  aft;  ftb!  ft®,  oX  ^X- 


Find  the  value  of — 

11.  £  of  £7,  12s.  5 d. 

12.  £  of  ill,  16s.  9 d. 

13.  1  of  £'2,  7s.  3d. 

14.  £  of  £12, 13s.  9* 

15.  |  of  £1,  5s.  3d. 

16.  £  of  £3,  2s.  7d. 

17.  1  of  i8, 12s.  7  id. 

18.  £  of  £13, 2s.  3id. 


19.  ft  of  £1. 

20.  §  of  £2. 

21.  £  of  £7. 

22.  f  of  £4,  Is. 

23.  f  of  £10. 

24.  ft  of  £12. 

25.  f  of  18s.  7 d. 

26.  ft  of  13s.  5* 


27.  ji  of  1  day. 

28.  ££  of  5  hours. 

29.  ft  of  3  acres. 

30.  ft  of  a  mile. 

31.  f  of  4  yds.  2  ft. 

32.  §  of  1  ton  2  cwts. 

33.  f  of  12  yds. 

34.  ft  of  3  sq.  yds. 


35.  ft  of  £122,  4s.  6 £* 
37.  ‘i  of  £16,  13s.  4 d. 

39.  ft  of  £8,  12s.  ll|dL 

41.  f}  of  £4523,  14s.  8* 


36.  ft  of  £411, 17s.  If* 
38.  ft  of  £25,  14s.  7d. 
40.  H  of  -£7>  18«-  2d- 

42.  ff  of  £119,  19s.  9f* 


43.  £  of  11  yds.  2  ft.  7  in.  44.  £  of  3  tons  13  cwts.  2  qrs. 
45.  ft  of  3  tons  17  cwts.  1  qr.  9  lbs.  46.  ft  of  1  ac.  33  po.  22  sq.  yds. 


47.  £  of  ft  of  £1. 

48.  ft  of  ft  of  £7. 

49.  ^  of  6 Is. 

42 


60. 


17 
27  j 


of  6£s. 


51.  ft-  of  2s.  ll£* 
62.  ft  of  7s.  8J* 


53.  £15fX 


54.  £3£x 


2m 

34£ 


55.  of  10  tons. 

56.  4£  of  17  tons. 
304 

57.  — |  of  324  qrs. 
lOf  T  H 

58.  of  4ft  hrs. 


Multiply — 

69.  £3,  3s.  3|*  by  3f. 

61.  £56, 10s.  104*  by  7l£, 
63.  £7, 12s.  4f*  by  8f 


60.  £4,  17s.  6j*  by  2f 
62.  £22, 13s.  5d.  by  89£. 
64.  £5,  17s.  6f*  by  14f 


FRACTIONS. 


75 


Divide — 


65.  £3,  3s.  3f d.  by  3f. 


66.  £24,  10s.  3d.  by  17f. 


67.  £11,  11s.  lid.  by  11^.  68.  £23,  13s.  7 id.  by  17|. 


69.  £219,  9s.  7 d.  by  12f 


70.  £184,  15s.  9 d.  by  18|. 


Find  the  sum  of — 

71.  £  of  Is.,  \  of  21s.,  ^  of  2s.  6 d.  and  Jg  of  £1. 

72.  fa  of  £5,  f  of  £9,  13s.  2j d.  and  of  2s.  (>d. 

73.  £  of  5s.,  iW  of  £1,  Is.,  £  of  18s.  6 d.  and  &  of  £1. 

74.  l£  of  £1,  Is.,  £  of  £1,  ft  of  2s.  6 d.  and  29££  of  7\d. 

75.  £3f£  and  (9^  -  2£)  of  5s.  76.  £7f£  and  (3j-2^)  of  3s.  6 d. 

77.  £  po.,  £  yd.  and  ft.  78.  £  ac.,  ft  ro.  and  §  sq.  po. 

Find  the  difference  between — 

79.  £  of  14s.  1 01(7.  and  £  of  the  same  sum. 

80.  2f  of  11s.  8 d.  and  1£  of  17s.  2 id. 

81.  £  of  £9,  11s.  lOd  and  £  of  £10,  3s.  lOJd 

82.  ^  of  £78,  16s.  2 id.  and  £  of  £35,  14s.  8£<f. 

83.  £  of  ££  of  £15,  10s.  9 d.  and  j£g  of  3£  of  2££  of  £2,  15s.  8 d. 

_  .  24  of  5£  „  50^ 

84.  *  of  £1,  2s.  6 d.  and  of  12s.  6cf. 

‘“*2  -f- 

85.  If  of  1  ton  12  cwts.  3  qrs.  and  f  of  3  tons  13  cwts.  1  qr. 

86.  3t fr  of  2  qrs.  25  lbs.  and  £  of  4  cwts.  2  qrs.  20  lbs. 

Find  the  value  of — 


10i  +  8£ 


of  3  tons. 
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EXERCISES  XXIII. 


XXIII.  FRACTIONS. 

Reduction  of  one  Quantity  to  the  Fraction  of  Another. 

Reduce,  mentally ,  each  to  the  fraction  of  Is. — 

I.  6 d.;  3 c?.;  1  \d.;  j d.  2.  4\d.;  7£c?.J  10 \d. 

3.  4 d.;  2d.;  Id.;  \d.;  \d.  4.  8 d.;  10c?.;  Id.;  2 \d.;  1  \d. 


Reduce,  mentally ,  each  to  the  fraction  of  <£1 — 

5.  10s.;  5s.;  2 s.  6c?.;  Is.  3d.  6.  15s.;  7s.  6c?.;  12s.  6c?.;  17s.  6c?. 

7.  6s.  8d.;  13s.  4d.;  3s.  4c?.;  Is.  8c?.  8.  4s.;  8s.;  12s. ;  16s.;  Is.  4c?. 


9.  lc?.;  2d.;  4c?.;  3c?.;  Jc?.;  i d. 

Express,  in  lowest  terms — 

II.  10c?.  as  a  fraction  of  3s. 


13.  7Jc?. .  2s. 

15.  Is.  8c?. .  8s.  4c?. 

17.  4s.  2 \d. .  11s.  6c?. 

19.  3s.  5jc?. .  10s. 

21.  17s.  6c?. .  £2,  12s. 

23.  £1,  3s.  6c?. .  £7,  5s. 

25.  9s.  7|c ? .  £1. 

27.  §  of  7 id.  .  2s.  6c?. 

29.  §  of  7£c? .  4s.  3c?. 

31.  2  qrs.  7  lbs .  1  cwt. 

33.  2  cwts.  1  qr .  2  tons. 

35.  17  yds.  1  ft.  6  in .  J  mi. 

37.  10 J  poles .  1  acre. 

39.  16  hrs.  40  m.  48  s .  1  day. 

Express — 


41.  £2,  8s.  9c?.  in  shillings. 

43.  £3,  3s.  3|c?.  in  shillings. 

45.  £14,  17s.  4c?.  in  pounds. 

47.  £7,  8s.  9c?.  in  pounds. 

49.  7  cwt.  3  qr.  21  lbs.  in  quarters. 
51.  9  tons  12  cwts.  16  lbs.  in  cwts. 
53.  17  yds.  2  ft.  9  in.  in  yards. 
55.  12  ac.  1  ro.  16  po.  in  acres. 


10. 

Id.-,  lit/.;  3 \d. 

;  4 id.;  7 f<£ 

12. 

Is.  6d.  as  a  fraction  of  7s.  6d. 

14. 

4  id . 

.  3s.  Zd. 

16. 

2s.  9c?.  . 

18. 

Is.  life?.  . 

.  14s.  8fc?. 

20. 

12s.  10 d.  . 

.  16s.  Ad. 

22. 

13s.  4 d . 

.  A  6s. 

24. 

A  Is.  8 d. . 

.  A  16s. 

26. 

Is.  life? . 

.  £1. 

28. 

tV  of  Is.  10(7.... 

.  £2,  10s. 

30. 

i  of  7s . 

32. 

19  lbs.  8  ozs . 

34. 

14  cwts.  3  qrs.  7 

lbs.  1  ton. 

36. 

5  fur.  18  po . 

38. 

5 J  in . 

40. 

4  oz.  7  dwt.  12  grs....  5  oz.Tr. 

42. 

£5,  11s.  7 \d.  in 

shillings. 

44. 

£2,  17s.  2 Id.  in 

shillings. 

46. 

£21,  8s.  4 \d.  in 

pounds. 

48. 

£7,  Is.  10 \d.  in 

pounds. 

50. 

1  ton  13  cwts.  3 

qrs.  in  cwts. 

52. 

3  cwts.  1  qr.  7  lbs.  8  ozs.  in  qrs. 

54. 

3  fur.  7  po.  2f  yds.  in  poles. 

56. 

7  ac.  3  ro.  24  po. 

in  acres. 

FRACTIONS. 


57. 

58. 

59. 

60. 
61. 
62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 


How  many  times  is  £3,  17 s.  6d.  contained  in  .£178,  5s.  ? 

How  many  times  is  £1,  18s.  9 d.  contained  in  £120,  2s.  6d.  ? 
What  fraction  of  £50  is  £8,  6s.  8 d.  ? 

What  fraction  of  £22,  5s.  6d.  is  £1,  17s.  1  \d.  ? 

What  fraction  of  9J  guineas  is  ^  of  £9,  17s.  4 d.  ? 

What  part  of  £24,  8s.  3f  d.  is  J  of  £1,  17s.  6*f  d.  ? 

Reduce  2J  of  £5,  11s.  to  the  fraction  of  2 ^  of  £4,  5s. 

Reduce  § f  of  £2,  2s.  9o?.  to  the  fraction  of  £2,  2s.  7J<f. 

'  E^Press  the  sum l  of  ^  of  a  guinea,  §  of  £1,  of  25s.  and  {  of 
Is.  as  the  fraction  of  £4/^.  4 

Ex/re-  tl-  difference  between  §  of  £38,  12s.  6 d.  and  4  of 
£47,  16s.  3 d.  as  the  fraction  of  £100. 

Express  2  ft.  3  in.  as  the  fraction  of  4J  yds. 

What  part  of  1  mi.  30  po.  is  2  yds.  3  in.  ? 

Express  1^  feet  to  the  fraction  of  ^  of  a  miJe. 

What  fraction  of  30  miles  is  1  fur.  20  poles? 

Reduce  £  of  a  yard  to  the  fraction  of  a  mile. 

Express  25  acres  as  the  fraction  of  1 J  sq.  miles. 

What  fraction  of  3  sq.  po.  is  \  of  1  sq.  po.  11  sq.  yds.? 

Reduce  4  ozs.  7  dwts.  12  grs.  to  the  fraction  of  5  ozs.  Avoirdupois. 

Reduce  22  days  4  hrs.  35  mins.  42  secs,  to  the  fraction  of  34 
days  20  hrs.  56  mm.  6  secs. 

Express  the  sum  of  §  of  1  ton  3  cwts.  1  qr.  and  f  of  1  ton 
1  cwt.  3  qrs.  as  a  fraction  of  £  of  3  tons  1  cwt.  1  qr. 


77.  Reduce  of  3  tons 


19  cwts.  to  the  fraction  of 


78. 

79. 

80. 


5A-6A  +  7* 

3  tons  14  cwts. 

2  A  4-  3^  —  4JL 

Reduce  ^  _|_  4  ;  of  1  fur.  36  po.  to  the  fraction  of  5  fur. 

37  po.  22 

Reduce  of  of  £3*  +  6§  of  £3,  0s.  9 d.  -4Jf  of  £3,  2s. } 
to  the  fraction  of  £100. 

Eeduce  (i6i  —  8$)  of  +  2A)  of  -£18> 12s-  9d-  to  the  fraction 
of  a  guinea. 
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XXIV.  MISCELLANEOUS  EXERCISES. 

1.  Write  in  words. 

2.  Write  Ninety-one  one  hundred  and  forty-ninths  in  figures. 

3.  Reduce  7^  to  an  improper  fraction. 

4.  Reduce  to  a  mixed  number. 

5.  Express  ^  with  denominator  777. 

6.  Reduce  yMi  ^s  l°west  terms. 

7.  Reduce  and  ^  to  their  least  common  denominator. 

8.  Add  together  f,  and  5^. 

9.  Subtract  5^  from  13^. 

10.  A  boy  spent  f  of  his  money  and  then  had  4 d.  left.  How  much 
had  he  at  first  ? 


11.  Express  in  words. 

12.  Express  in  figures  Seven  hundred,  and  nineteen  ninety-oneths. 

13.  Express  99^  as  an  improper  fraction. 

14.  Express  as  a  mixed  number. 

15.  Express  ^  with  numerator  63. 

16.  Reduce  to  its  lowest  terms. 

17.  Which  is  greater,  or  ff-  ? 

18.  Add  8J l  to  8ft. 

19.  From  99^  take 

20.  A  boy,  having  spent  f  of  his  pocket-money,  had  9c?.  left.  What 
had  he  at  first  ? 


21.  How  many  tenths  are  there  in  ten  and  one-tenth? 

22.  How  many  fifty-oneths  make  two-thirds? 

23.  Express  2W9  ^s  simplest  form. 

24.  Find  the  value  of  3^^  +  4f  J. 

25.  Find  the  value  of  23^^  —  19J$. 

26.  Find  the  value  of  X  /^g-. 

27.  Find  the  value  of  365 J  -7-  365. 

28.  Simplify  i  +  £  — f  +  + 

29.  What  must  be  added  to  J  of  j  of  §  to  make  J  ? 

30.  A  boy  gave  a  third  of  his  cake  to  one  friend,  half  of  what  re¬ 

mained  to  another,  and  ate  the  rest.  How  much  did  he  eat? 
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31.  How  many  units  are  there  in  Three -hundred -and -forty- three 

sevenths? 

32.  How  many  ninths  are  equivalent  to  thirty-six  eighty-oneths  ? 

33.  Which  is  greater,  f  or  ^  ? 

34.  Find  the  value  of  2f  £  1 

35.  Find  the  value  of  95$^  —  74fJ. 

36.  Find  the  value  of  7Jf  +  1^. 

37.  Find  the  value  of  X  2§£. 

38.  Simplify  l£  +  15^  -  8^  -  6f 

39.  From  2J  of  4^  take  the  sum  of  2J  and  4^. 

40.  Half  the  arable  land  of  a  farm  is  planted  with  wheat,  one-third 

with  barley,  one-twelfth  with  oats,  and  there  are  5  acres  of 
beans.  How  many  acres  of  wheat  are  there  ? 


41.  Convert  13J§  into  an  improper  fraction. 

42.  Find  a  fraction  with  numerator  19  which  shall  be  equal  to  iji. 

43.  Which  is  greater,  or  1 

44.  Add  together  3f,  5/j  and 

45.  Subtract  19Jj  from  231-J. 

46.  Multiply  together  3f,  Jf,  2J£  and 

47.  Divide  2srs  by  2f|. 

48.  Express  in  simplest  form  the  sum  of  —  and  — • 

49.  Simplify  12£  — 11^  +  }f.  ^ 

60.  A  mowed  B  mowed  and  C  mowed  f,  of  a  field.  What 
part  of  the  field  then  remained  unmown  ? 


51.  Reduce  to  a  mixed  number. 

52.  Express  with  denominator  231. 

53.  Reduce  jf  ||  to  its  lowest  terms. 

54.  Add  together  10  and  4^. 

55.  Subtract  3^-  from  7^. 

56.  Multiply  together  8f|,  ^  and  2ff 

57.  Divide  by  ljff. 

58.  Simplify  2* +  If  -  4i  -  f  +  2*. 

59.  How  many  bits  each  1£  inches  long  can  be  cut  from  a  yard? 

60.  A  boy  after  spending  f  of  his  money  had  7 id.  left.  How  much 

had  he  at  first? 
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61.  How  many  seventieths  are  there  in  seven  and  one-seventh? 


62.  Reduce  f  to  its  lowest  terms. 

63.  Add  2^,  44  and  5J. 

64.  What  must  be  taken  from  65132f  to  leave  5142344  ? 

65.  Find  the  continued  product  of 

H,  14,  ii,  14,  14,  14,  14  and  14. 

66.  Divide  the  sum  of  f  and  44  by  IJf- 

6^8 

67.  Find,  in  its  simplest  form,  the  value  of  —— • 

^184 


68.  Simplify  If  of  2f  of  3f  +  4£  of  5g  -  6. 

69.  Which  is  greater,  three-fourths  of  11  yds.  0  ft.  8  in.,  or  half 

of  16  yds.  2  ft.  7  in.  ? 

70.  How  long  will  a  journey  of  130  miles  take,  at  the  rate  of  33f 

miles  per  hour? 


71.  How  many  ninetieths  are  there  in  nine  and  one-ninth? 

72.  Reduce  Jiff  to  lowest  terms. 


73.  Find  the  value  of 


r+7 


1 


2X3X4  1  3  X  4  X  5  '4  X  5  X  6 

74.  Take  half  the  sum  of  the  greatest  and  least  of  the  three  fractions 

f ,  f  and  41  from  the  other. 

75.  What  is  the  value  of  4  X  (f  —  f  of  f )? 

76.  Divide  23  A  by  3Jf§. 

77.  Simplify  12f  +  11*  X  13f  -  3f. 

78.  Simplify  (12J  +  Ilf)  X  (13f  —  3f). 

79.  Express  £3  A  in  £,  s.  d. 

80.  How  long  will  a  man  who  walks  3f  miles  per  hour,  be  in  walk¬ 

ing  354  miles?  _ 


81.  Express  §4  with  numerator  999. 

82.  Compare  f,  and  f. 

83.  What  must  be  added  to  9ff  that  the  sum  may  be  19J? 

84.  Find  the  value  of  450362  -f-  5|. 

85.  Divide  A  +  sV  by  A  —  A* 

86.  Simplify  If  —  f  +  4  —  ff  -  f  -  4  +  A- 

87.  Simplify  A  X  *  X  2^  +  fig- 

88.  Find  f  of  £6,  18 5.  5  d. 

89.  What  fraction  of  2  cwts.  is  7  ozs.  ? 

90.  When  16  pages  of  a  book  of  112  pages  have  been  read,  what 

fraction  of  the  book  remains  to  be  read  ? 
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91.  Express  £  with  denominator  777. 

92.  Which  is  greatest : 


11  +  9  ? 
12 -MO 


12  X  10’  12  + 10' 

93.  What  proper  fraction,  added  to  the  sum  of  47f,  83$  and  29^, 

makes  the  result  integral  ? 

94.  Divide  the  sum  of  $  and  f  by  their  difference. 

95.  Simplify  71f  -  39^%  +  41^  -  -  ^  +  llif . 

96.  Simplify  ^X3jx3j-35 

24  X  24  X  24  -  8f 

97.  Divide  £i,  3s.  9 d.  by  2f. 

98.  From  f  of  $  of  £1,  Is.  take  f  of  f  of  £1. 

99.  Express  £1,  4s.  Oj d.  as  the  fraction  of  ,£33. 

100.  A  pole  25  feet  long  is  sawn  up  into  an  exact  number  of  lengths 
of  2  ft.  3  in.  each:  what  fraction  of  the  pole  becomes  saw¬ 
dust? 

101.  What  integer  is  equal  to  ? 

102.  Simplify  88  X  27  X  45 

51  X  81  X  100 

103.  Find,  by  inspection,  the  sum  of  3|,  7f,  14f,  5§,  If  and  3J. 

104.  Find  the  continued  product  of  H  and  —5. 

6}f  10*’  15?  27} 

105.  Divide  3^  +  2f- 4jf  by  3£f. 

106.  What  number  added  to  2f  of  6  +  2|  of  2§  will  make  9§  > 

107.  Simplify  @i.+  H)  X  (4}  -  If) 

3  (24  +  3f  of  4})  -Mf 

108.  Express  £7^  +  £^  in  £,  s.  d. 

109.  Reduce  2  cwts.  22  lbs.  8  ozs.  to  the  fraction  of  33  tons  17 

cwts.  3  qrs.  14  lbs. 

NO.  Divide  £4,  11s.  7 d.  between  A  and  B,  so  that  A  may  have  a 
third  as  much  again  as  B. 


111.  Express  £fj  with  denominator  1712. 

112.  Divide  63  X  64  X  65  by  26  X  27  X  28. 

113.  Add  6^*,  5£k,  19i3&  and  27§f 

114.  Find  the  value  of  ^  of  ^  —  f  of  § . 

115.  Divide  lf$  by  the  difference  between  JJ  and 

What  must  be  taken  from  10  that  the  result  may  be  equal  to 
3£-2T+l$? 


(M27) 


116 


/  97  291  \  . 

/  485 

291  \ 

\194  +  388/  * 

\582 

388/ 
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118.  Express  in  £,  s.  d. 

119.  Reduce  10  yds.  2  ft.  7£  ins.  to  the  fraction  of  £  of  a  mile. 

120.  Divide  £19,  19$.  4 \d.  between  A  and  B,  so  that  A  may  have 

half  as  much  again  as  B. 

121.  Find  the  value  of  420  lbs.  of  sugar  at  2§ d.  per  lb. 

122.  Which  is  greater,  §  of  or  of  ii? 

123.  What  must  be  subtracted  from  the  sum  of  £,  §,  J,  £  and  £ 

that  an  even  integer  may  be  left? 

124.  How  many  times  does  the  sum  of  63 J  and  7 2£  contain  their 

difference  ? 

125.  How  many  times  can  f  be  taken  from  4f,  and  what  remains? 

126.  Find  the  value  of  120  X  +  31 5  H”  A  —  —  sV)* 

127.  Simplify  2A  of  f  7*$  of  f. 

I21  ” 

128.  By  what  fraction  of  a  penny  does  of  £1  exceed  of 

£1,  0$.  3  d.  ? 

129.  James  has  70  marbles;  he  gives  f  of  them  to  George,  and  £ 

of  those  which  remain  to  Charles;  how  many  has  he  left  then? 

130.  A  can  do  a  piece  of  work  in  2\  days,  and  B  in  3J  days;  what 

portion  of  the  work  will  they  together  do  in  one  day  ? 

131.  Find  the  cost  of  43052 £  lbs.  at  2$.  6<£  per  lb. 

132.  A  walks  20^  miles  in  6  hours,  and  B  16f  miles  in  4=£  hours. 

Which  walks  at  the  faster  rate  ? 

133.  Find  the  value  of  9^  +  14^^  +  3JJ  +  7jfa. 

134.  By  how  much  does  43£f  exceed  37§f  ? 

135.  Divide  lj  of  l£  of  1|  by  1^+1^  +  lJ. 

136.  Find  the  value  of  7*  + 11  +  L  +  +  7x7}. 

137.  Simplify  5i~  1  of  l5^  +  2&  j  lil . 

i  of  7}-5f  +  3^ 

138.  Find  the  value  of  6f  of  of  6 A-  of  a  guinea. 

69  of  6^j 

139.  A  man  left  J  of  his  property  to  his  wife,  ^  to  each  of  his  3 

daughters,  and  the  residue  to  his  only  son.  What  part  of  the 
property  did  the  son  receive  ? 

140.  A  alone  can  reap  a  field  in  2£  days,  B  alone  in  2£  days.  If 

they  work  together  for  one  day,  what  fraction  of  the  field  will 
then  remain  unreaped  ? 
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141.  Multiply  <£7,  11s.  4 d.  by  37f 

142.  Find  both  the  g.c.m.  and  the  l.c.m.  of  f ,  £  and 

143.  Add  _L_  to  —  ■ 

10*  11* 

144.  Find  the  value  of  (*  +  *)  +  (*+*)2  +  (*  +  *)3. 


145.  Simplify  _i.  5i~H . 

•  5£-f3J 

146.  Write  down  at  sight  the  number  of  days,  hrs.  &c.,  in  of  a 


year, 


2i®i 

24 
365 


147.  If  40  shillings  weigh  7  ozs.  5  dwts.  and  contain  10  dwts.  21 

grs.  ot  alloy,  how  much  pure  silver  is  there  in  a  shilling] 

148.  A  surveyor’s  chain  had  one  link  bent,  and  was  consequently 

g  or  an  inch  too  short;  what  was  the  error  in  measuring  a  mile? 

149.  If  a  man  went  if  of  his  journey  by  train,  /7  of  it  by  tram, 

and  walked  the  rest,  what  fraction  of  his  journey  did  he  walk? 

150.  Divide  ill,  3s  lljd  among  44  men,  giving  one  of  them  »  of 

the  whole  and  the  rest  equal  shares. 

151.  Multiply  £2,  19s.  9 d.  by  1^. 

152.  Find  the  g.c.m.  and  the  l.c.m.  of  2f  and  3f 

153.  Take  -|L  from  i3L 

28* 


154.  Find  the  value  of 


i+i 


5x7xll~r3x7xll+3x5xll+3x5x7' 

155.  Express  the  product  of  and  in  simplest  form. 

156.  Simplify  0 ~  7*) -r  Hf  of  7* 

■  7f  of  11*  -=-(7f  +11*) 

17?* 

157.  Write  down  the  number  of  cwts.,  qrs.,  &c.,  in  _ —  of  a  ton. 

20 

158.  If  a  penny  stamp  is  of  an  inch  long,  how  many  placed  in  a 

row  would  extend  a  mile  ? 

,59‘  If  Aof  a  ^inea  be  taken  from  A  of  f  of  £5,  what  fraction 
of  <£3,  8s.  8 d.  will  remain? 

160.  A  and  B  start  together  on  bicycles  for  a  place  45  miles  distant: 
A  goes  7f ,  and  B  miles  an  hour ;  how  much  sooner  will  A 
arrive  than  B  ? 


161.  Express  §§  as  a  complex  fraction  having  numerator  1. 

162.  Multiply  17  tons  10  cwts.  1  qr.  5  lbs.  by  13J. 

163.  How  many  times  does  the  square  of  1001  contain  the  product 

of  91  and  143?  r 
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184.  Compare  I,  and  1±±. 

165.  Find,  as  shortly  as  possible,  the  product  of  999 and  287. 

166.  What  must  be  added  to  — —  3  ~  24^  that  the  sum  may 

be  2  ?  5  i  o 

167.  Simplify  1 - +  X  f)  X  Jf  of  lft. 

4  —  J 

168.  Find  the  average  of  the  fractions  § ,  f,  f,  ^  and  ^ . 

169.  By  how  many  inches  is  3  fur.  22  po.  1J  yds.  less  than  £  of  a 

mile1? 

170.  What  fraction  of  the  day  is  the  sun  above  the  horizon  when  it 

rises  at  7  h.  3  m.  and  sets  at  5h.  24m.? 


171.  Express  ^  with  denominator  consisting  entirely  of  threes. 

172.  Divide  3964  tons  17  cwts.  1  qr.  11  lbs.  by  27£. 

173.  How  many  times  does  the  continued  product  of  72,  73,  74  and 

75  contain  555  ? 

174.  Arrange  fj,  and  in  ascending  order  of  magnitude. 

175.  Multiply  99£Jf  by  167,  shortly. 

176.  In  a  book  on  Arithmetic  a  question  was  printed  thus : — 

“Add  3$,  4^2,  5§”;  the  answer  given  was  14f|;  find  the 
missing  figure. 

177.  Take  - 2— —  0f  -  lT>t  from  i  +  -L.  0f  i|  0f 

1 .) _ ± _ .  u5“5ii 


178.  Find  the  product  of  — sV  and  $h  H"  t&t  . 

179.  How  many  feet  are  there  in 

A  of  a  mile  +  of  a  furlong  —  ft  of  a  pole  ? 

180.  During  what  fraction  of  the  day  was  there  sunshine,  if  the  sun 

rose  at  6.46,  was  obscured  by  clouds  from  11.30  to  1.17,  and 
set  at  5.39? 


181.  The  numerators  of  two  equal  fractions  are  323  and  901;  the 

denominator  of  the  former  is  437 ;  find  the  denominator  of  the 
latter. 

182.  Find  the  smallest  integer  which  exactly  contains  each  of  the 

following  mixed  numbers :  9f,  8^,  7£|. 

183.  Arrange  the  fractions  in  descending  order  of 

magnitude. 
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184. 

185. 

186. 

187. 

188. 

189. 

190. 

191. 

192. 

193. 

194. 

195. 

196. 

197. 

198. 

199. 
200. 


Add  together  — l ,  — L 


1 

25J7  12f 7  10*'  W  W  W  4X 

Find,  with  as  little  work  as  possible,  the  sum  of  9J  X  94§  and 
1\  X  83f. 


111  1 

~  ’  ^  alld  8jf 


How  many  lengths  of  2§  feet  can  be  cut  from  1001  yards, 
and  how  many  inches  will  be  left  over  ? 


Simplify  rf  +  fwf  + &  -  li+iHi+i)  +  SL+IXi+i) . 


What  fraction  is  that  from  which  if 

the  remainder  be  divided  by  , 

13§ 


§  °f  ^  be  taken  and 

the  result  is  *  ? 


Express  the  difference  between  1  oz.  Troy,  and  1  oz.  Avoirdu¬ 
pois,  as  the  fraction  of  their  sum. 


A  boy,  instead  of  dividing  a  certain  fraction  by  f ,  multiplied 
it  by  f  in  mistake,  and  obtained  the  result  f$.  What  was 
the  correct  answer? 


The  denominators  of  two  equal  fractions  are  11907  and  7497: 
the  numerator  of  the  first  is  5103;  find  the  numerator  of  the 
second. 


Find  the  smallest  integer  which  contains  19*,  19*  and  19f 
each  an  exact  number  of  times. 

Arrange  the  fractions  ft,  ft,  ft,  ft  in  ascending  order  of 
magnitude. 

Find  the  sum  of  ****,  and 

Find,  with  as  little  labour  as  possible,  the  difference  between 
53 J  X  2*  and  32  J  X  3*. 

How  many  times  can  3 *  be  taken  from  29 *,  and  what  remains  ? 


Find  the  value  of 


'j_  _1  ,  -S-[(*  +  *)(*  +  i)]  1  of  £4. 

2J  +  3J  +  4£  J 


What  fraction  is  that  from  which  if  M  be  taken,  and  the 
43 

remainder  be  divided  by  -f ,  the  result  is 

35 

Find  the  number  of  grains  in  1  cwt.  1  qr.  2  lbs.  Ilf  ozs. 


If  there  is  three  times  as  much  sea  as  land  on  the  surface  of  the 
globe,  and  if  three-fourths  of  all  the  land  is  in  the  northern 
hemisphere,  what  fraction  of  the  surface  of  the  southern  hemi¬ 
sphere  is  water? 
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XXV.  SIMPLE  PRACTICE. 

Write  down  the  value  of  the  following  aliquot  parts — 

§;  £;  i;  £ ;  £;  iV ;  is;  of  a  shilling. 

2-  £;  J;  i;  £;  £;  £;  i£y>  A;  iV;  A;  A;  sh;  A>  so'!  s ^ 
What  aliquot  part 

3.  of  <£1  is  55.;  45.;  25.;  65.8 d;  3s.  4d;  15.  8c?.;  25. 60?.;  15.  3d? 

4.  of  105.  is  55.;  2 s.  6d;  15.  3d;  3s.  4d;  Is.  8d;  lOd;  2s.;  Is.;  6d? 

5.  of  5 5.  is  2s.  6d;  Is.  3d;  7£d;  Is.;  6d;  3d;  5d;  4d;  2d;  Id? 

6.  of  2s.  6d  is  Is.  3d;  7Jd;  3fd;  6d;  3d;  l£d;  lOd;  5d;  2 $d? 

7.  of  Is.  3d  is  7Jd;  3jd;  5d;  2 Jd;  ljd;  3d;  l£d;  jd? 

8.  of  a  shilling  is  6d;  3d;  1  \d.\  jd;  4d;  2d;  Id? 

9.  of  6s.  8d  is  3s.  4d;  Is.  8d;  lOd;  5 d;  ls.4d;  8d;  4d;  2d;  Id? 

10.  of  3s.  4d  is  Is.  8d;  lOd;  5 d;  2jd;  8d;  4d;  2d;  Id? 


Find,  using  only  owe  aliquot  part,  the  cost  of — 


II. 

462 

at 

5  5. 

17. 

545 

at 

2s.  6d 

23. 

1541 

at 

6*.  8 d. 

12. 

387 

at 

5s. 

18. 

673 

at 

2s.  6d 

24. 

1253 

at 

6s.  8  d. 

13. 

742 

at 

4s. 

19. 

1751 

at 

2s.  6d 

25. 

89 

at 

3s.  id. 

14. 

635 

at 

4  s. 

20. 

1903 

at 

2s.  6d 

26. 

97 

at 

3s.  id. 

15. 

1423 

at 

2s. 

21. 

430 

at 

6s.  8 d 

27. 

385 

at 

Is.  8 d. 

16. 

1978 

at 

2s. 

22. 

532 

at 

6s.  8d 

28. 

769 

at 

Is.  8 d. 

29. 

1705 

at 

6d 

33. 

871 

at 

4  d 

37. 

1432 

at 

Hd. 

30. 

2371 

at 

6d 

34. 

473 

at 

4d 

38. 

2453 

at 

1  id. 

31. 

234 

at 

3d 

35. 

1267 

at 

2d 

39. 

978 

at 

1  id. 

32. 

179 

at 

3d 

36. 

2578 

at 

2d 

40. 

1023 

at 

1  Id. 

Find,  using  only  two  aliquot  parts, 

the  cost 

of— 

41. 

782 

at 

11s. 

45. 

93 

at 

12s. 

49. 

4266 

at 

12 s.  6  d. 

42. 

1013 

at 

11s. 

46. 

107 

at 

12s. 

50. 

5711 

at 

12 s.  6 d. 

43. 

987 

at 

6s. 

47. 

809 

at 

7s.  6d 

51. 

87 

at 

3s.  9  d. 

44. 

1761 

at 

6s. 

48. 

1205 

at 

7s.  6d 

52. 

191 

at 

3s.  9d. 

53. 

8432 

at 

Id. 

59. 

999 

at 

Hd. 

65. 

2431 

at 

6  K 

54. 

7065 

at 

7  d 

60. 

1111 

at 

7 \d. 

66. 

4315 

at 

6 \d. 

55. 

1653 

at 

5  d 

61. 

523 

at 

1  jd 

67. 

237 

at 

3f  d. 

56. 

2089 

at 

5  d 

62. 

684 

at 

ljd 

68. 

549 

at 

3f  d. 

57. 

345 

at 

4jd 

63. 

133 

at 

2id 

69. 

810 

at 

6| d. 

58. 

543 

at 

4jd 

64. 

267 

at 

2 id 

70. 

1103 

at 

6  id. 

SIMPLE  PRACTICE. 


87 


Find,  using  only  one  aliquot  part,  the  cost  of — 


71.  622  at  £1,  10«. 

72.  903  at  £1,  5s. 

73.  733  at  £1,  4s. 

74.  271  at  .£1,  2s. 

75.  423  at  £1, 2s.  6 d. 

76.  547  at  £1, 2s.  6c?. 


77.  94  at  £1,  6s.  8d. 

78.  83  at  £1,  3s.  id. 

79.  152  at  £1,  Is.  8d. 

80.  205  at  £1,  Is.  8c ?. 

81.  47  at  £3,  5s. 

82.  68  at  £2,  4s. 


83.  156  at  £5,  2s.  6c?. 

84.  171  at  £11, 2s.  6c7. 

85.  344  at  £7,  2s. 

86.  287  at  £6,  10s. 

87.  1631  at  £2, 6s.  8c?. 

88.  2350  at  £4, 3s.  id. 


Find,  using  only  one  aliquot  part,  the  cost  of — 


89.  7353  at  Is.  6 d. 

90.  8649  at  Is.  3d. 

91.  5732  at  Is.  id. 

92.  4642  at  Is.  2d. 


93.  784  at  Is.  1  \d. 

94.  809  at  Is.  l£c?. 

95.  40863  at  Is.  Id. 

96.  59791  at  Is.  Id. 


97.  144  at  6s.  3d. 

98.  288  at  5s.  id. 

99.  96  at  11s.  l\d. 

100.  435  at  9s.  l|c?. 


Find,  using  only  one  aliquot  part,  the  cost  of — 


101.  137  at  15s. 

102.  215  at  15s. 

103.  78  at  16s. 

104.  82  at  18s. 

105.  429  at  18s. 

106.  683  at  17s.  6 d. 


107.  514  at  17s.  6 d. 

108.  2103  at  13s.  id. 

109.  1635  at  17s.  6 d. 

110.  831  at  16s.  8 d. 

111.  34  at  £1, 17s.  6c?. 

112.  129  at  £1,  18s. 


Find,  using  only  one  aliquot  part,  the  cost  of- 


119.  1434  at  9  d. 

120.  2067  at  8 d. 

121.  536  at  10c?. 

122.  487  at  10£c?. 

123.  158  at  11  d. 


125.  105  at  Is.  9 d. 

126.  235  at  Is.  10c?. 

127.  653  at  Is.  10£c?. 

128.  809  at  Is.  lOJcf. 

129.  444  at  3s.  11c?. 


113.  65  at  £1, 16s.  8c?. 

114.  73  at  £1,  18s.  id. 

115.  138  at  £3,  15s. 

116.  182  at  £4, 17s.  6c?. 

117.  29  at  £9,  16s. 

118.  45  at  £9, 13s.  id. 

131.  72  at  11s.  10c?. 

132.  98  at  7s.  8 d. 

133.  126  at  4s.  9cf. 

134.  261  at  2s.  11c?. 

135.  1234  at  9s.  10£c?. 


S24. 

87  at 

i  Is. 

.  lie?. 

130.  156  at  9s.  lie?. 

136.  2431  at  7s.  ! 

Find  the  cost 

of — 

137. 

279 

at 

£1, 

6s. 

147. 

253 

at 

£3,  4s.  8c?. 

138. 

217 

at 

*1, 

11s. 

148. 

183 

at 

£4,  11s.  8c?. 

139. 

825 

at 

£1, 

12s. 

6c?. 

149. 

710 

at 

£12,  6s.  4ic?. 

140. 

i— • 

CO 

at 

£1, 

7s.  6d. 

150. 

520 

at 

£14,  13s.  2  \d. 

141. 

1503 

at 

£h 

13  s. 

151. 

1162 

at 

£21,  3s.  lc?. 

142. 

2387 

at 

£1, 

11s. 

3<?. 

152. 

1044 

at 

£36,  11s.  lc?. 

143. 

163 

at 

£1, 

13s. 

7c?. 

153. 

1430 

at 

£1,  3s.  2£c ?. 

144. 

218 

at 

*1, 

7s.  9£c?. 

154. 

1560 

at 

£1,  2s.  7fc?. 

145. 

132 

at 

£2, 

12s. 

9c?. 

155. 

376 

at 

£51,  12s.  h\d. 

146. 

147 

at 

£5, 

7s.  10c?. 

156. 

264 

at 

£73,  Is.  9£c?. 
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Find  the  cost  of — 

157.  7931  at  2} d 

158.  2107  at  5 }d 

159.  842  at  6| d 

160.  956  at  5 fd 

161.  214  at  Is.  3}d 

162.  184  at  Is.  5 }d 


163.  137  at  Is.  7}d 

164.  175  at  Is.  4f  d. 

165.  84  at  3s.  l}d 

166.  96  at  5s.  2 }d 

167.  55  at  8s.  4 }d 

168.  34  at  11s.  7 }d 


169.  103  at  9s.  1  \d. 

170.  142  at  12s.  1  \d. 

171.  76  at  14s.  5}d 

172.  94  at  10s.  3| d. 

173.  462  at  13s.  6}d 

174.  895  at  7s.  7j  d. 


Find  the  cost  of — 


175. 

975 

at 

,£42,  5s.  8}d 

185. 

325 

at 

£2, 

95.  4 d. 

176. 

857 

at 

£56,  2s.  7 id. 

186. 

317 

at 

£2, 

95.  5  d. 

177. 

624 

at 

£13,  11s.  5  Id. 

187. 

327 

at 

£1, 

145.  §\d. 

178. 

432 

at 

£23,  5s.  7} d. 

188. 

123 

at 

£3, 

145.  7 d. 

179. 

1358 

at 

£26,  10s.  9}d 

189. 

1871 

at 

£1, 

115.  0 Id. 

180. 

1023 

at 

£38,  11s.  7 id. 

190. 

4035 

at 

£2, 

4 5.  0 \d. 

181. 

356 

at 

£29,  5s.  2  }d 

191. 

753 

at 

£h 

7  5.  0 ^d. 

182. 

269 

at 

£19,  7s.  5 \d. 

192. 

888 

at 

£h 

9 5.  0 \d. 

183. 

634 

at 

£1,  8s.  6 d. 

193. 

257 

at 

£5, 

5 5.  0 \d. 

184. 

657 

at 

£1,  8s.  8  d. 

194. 

183 

at 

£6, 

145.  0 id. 

Find,  as  shortly  as  you  can,  the  cost  of — 


195. 

4657 

at 

19s. 

203. 

226 

at 

£2,  18s.  8  }d 

196. 

4214 

at 

19s.  6 d 

204. 

144 

at 

£3,  19s.  2 d. 

197. 

964 

at 

17 s.  9 d. 

205. 

413 

at 

£4,  16s.  lOd 

198. 

1022 

at 

18s.  lOd 

206. 

285 

at 

£9,  17s.  7f  d. 

199. 

558 

at 

£2,  16s.  10}d 

207. 

567 

at 

2s.  9f  d. 

200. 

427 

at 

£3,  15s.  8 d. 

208. 

286 

at 

4s.  10}d 

201. 

2345 

at 

18s.  7|d 

209. 

1032 

at 

9s.  ll}d 

202. 

3333 

at 

17s.  9fd 

210. 

1796 

at 

9s.  8}d 

Find  the  cost  of — 


211. 

149} 

at 

£% 

6s.  6d. 

220. 

137} 

at 

£2,  3s.  3d 

212. 

303} 

at 

4s.  7 d 

221. 

38} 

at 

£1,  5s.  5 d 

213. 

73} 

at 

£^, 

2s.  4d. 

222. 

97} 

at 

£1,  18s.  lOJd 

214. 

87} 

at 

£3, 

7s.  3d 

223. 

245* 

at 

£1,  13s.  9d 

215. 

2132} 

at 

£2, 

12s.  5 d. 

224. 

743* 

at 

£1,  9s.  9d 

216. 

1467} 

at 

£2, 

17 s.  9}d 

225. 

721}} 

at 

£1,  11s.  8d 

217. 

38} 

at 

£1, 

3s.  Id 

226. 

531} 

at 

£2,  14s.  9d 

218. 

42§ 

at 

£1, 

10s.  lOd 

227. 

423} 

at 

17s.  10}d 

219. 

153} 

at 

£2, 

2s.  3d 

228. 

532} 

at 

18s.  10}d 
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229.  49$  at  3s.  5 %d. 

230.  73$  at  2s.  4d. 

231.  423$  at  Is.  2$<f. 

232.  752$  at  Is.  l$c?. 


233.  142f  at  4s.  6 d. 

234.  235 at  4s.  3d. 

235.  743^  at  9s.  9 d. 

236.  1531$  at  4s.  9 d. 


237.  2489$  at  Is.  l\d. 

238.  1487$  at  ls.3$<f. 

239.  1 7463 J  at  7s.  3d. 

240.  26974$  at  5s.  4c?. 


Find,  in  £,  s.  d.  and  a  fraction  of  a  penny,  the  value  of — 


241.  134$  at  2s.  7 id. 

242.  129$  at  15s.  9$e?. 

243.  434$  at  6s.  9 d. 

244.  447§atl3s.ll$<?. 


245.  812$  at  2s.  7  d. 

246.  401^atl6s.9Jd 

247.  42d&  at  6s.  1  $<?. 

248.  986$$atl3s.3jc?. 


249.  37417  at  6 §d. 

250.  38643  at  4 Id. 

251.  417$  at  4s.  2\d. 

252.  333$$  at  3s.  3\d. 


Find  the  dividend  on — 

253.  £5725  at  4s.  Id.  in  the  £. 

254.  .£8790  at  8s.  6 d.  in  the  £. 

255.  £4736,  5s.  at  2s.  8 d.  „ 

256.  £1342,  12s.  at  2s.  3$c?.  „ 


257.  £856  at  13s.  8 d.  in  the  £. 

258.  £3469  at  15s.  6$c?.  in  the  £. 

259.  £473,  18s.  at  8s.  4 d.  in  the  £. 

260.  £1723, 16s. 8c?. at  7s. 3d.  inthe£. 


Find  the  cost  of — 

261.  456  tons  12  cwts.  at  15s.  6c?.  per  ton. 

262.  981  qrs.  7  lbs.  at  8s.  4 $c?.  per  qr. 

263.  73  yds.  1  ft.  6  in.  at  3s.  2d.  per  yd. 

264.  87  yds.  0  ft.  9  in.  at  2s.  10c?.  per  yd. 

265.  13  tons  13  cwts.  3  qrs.  of  sugar  at  28s.  per  cwt. 

266.  2  tons  3  cwts.  1  qr.  17  lbs.  at  Is.  7$c?.  per  lb. 

267.  2  ro.  13  po.  24  sq.  yds.  of  land  at  3s.  8 \d.  per  sq.  yd. 

268.  4  ac.  3  ro.  27  sq.  po.  of  land  at  3s.  7 per  sq.  yd. 

269.  47  ozs.  5  dwts.  of  silver  at  3s.  10$c?.  per  oz. 

270.  3  cwts.  2  qrs.  16  lbs.  8  ozs.  at  Is.  10 \d.  per  lb. 

271.  56472  young  trees  at  £1,  2s.  9c?.  per  dozen. 

272.  4787  things  at  £11,  8s.  4c?.  per  score. 

273.  Find,  by  Practice,  1437  times  8  lbs.  10  ozs.  7  drs. 

274.  Find,  by  Practice,  6748  times  9  yds.  2  ft.  7$  in. 

2775.  Find  the  rent  of  317  ac.  2  ro.  16  sq.  po.  at  25s.  per  acre. 

276.  Find  the  rent  of  212  ac.  3  ro.  30  sq.  po.  at  £2,  3s.  8 d.  per  acre. 

277.  Find  the  rent  of  230  ac.  1  ro.  10  sq.  po.  at  £1,  15s.  6 d.  per  acre. 

278.  Find  the  rent  of  1635  a.  2r.  24  p.  at  £1,  12s.  8d.  per  acre. 

279.  Find  the  weight  of  132  hogsheads  of  tallow  averaging  12  cwts. 

2  qrs.  17  lbs.  each. 


280.  Find  the  weight  of  2468  bales  of  goods  averaging  4  cwts 
2  qrs.  6  lbs.  per  bale. 
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XXVI.  COMPOUND  PRACTICE. 

Write  down  the  value  of  the  following  aliquot  parts: — 

I-  i;  4;  ^5  of  a  ton;  4;  £;  4;  4  of  a  cwt. 

2.  4>  i;  4  of  aqr.;  4>  J;  ^5  of  a  lb. 

3.  i;  i;  J;  iV  of  an  acre;  1;  };  };  £  of  a  rood. 

4.  J;  4;  i;  4;  4;  A  ofayd.;  4;  4;  4;  4;  A  of  a  foot. 

What  aliquot  part 

5.  of  a  ton  is  10  cwts. ;  5  cwts. ;  4  cwts. ;  2  cwts.? 
of  1  cwt.  is  2  qrs.;  1  qr.;  14  lbs.;  16  lbs.? 

6.  of  10  cwts.  is  5  cwts.;  1  cwt.? 

of  2  qrs.  is  14  lbs.;  7  lbs.;  8  lbs.;  4  lbs.? 

7.  of  1  acre  is  2  ro.;  1  ro.;  20  po.;  32  po.;  16  po.  ? 

of  2  roods  is  1  ro.;  20  po.;  16  po.;  8  po. ? 

8.  1  oz.  Tr.  is  10  dwts.;  5  dwts.;  4  dwts.;  2  dwts.? 

of  1  dwt.  is  12  grs.;  8  grs.;  6  grs.;  4  grs.;  3  grs.;  2  grsJ  I 

9.  of  1  yd.  is  1  ft.  6  in.;  1  ft.;  9  in.;  6  in.;  4  in.;  3  in.? 
of  1  ft.  6  in.  is  9  in.;  6  in.;  3  in.;  1£  in.? 

10.  of  1  fur.  is  20  po.;  10  po.;  8  po.;  5  po.?  of  2  fur.  is  10  po.;  8  po.? 
of  1  pole  is  2  yds.  2  ft.  3  in. ;  1  ft.  6  in.  ? 

Find  the  cost  of — 

11.  1  cwt.  3  qrs.  14  lbs.  at  £3,  12s.  6d.  per  cwt. 

12.  1  cwt.  3  qrs.  7  lbs.  at  £2,  17s.  8 d.  per  cwt. 

13.  2  cwts.  1  qr.  21  lbs.  at  £66,  4s.  per  cwt. 

14.  3  cwts.  3  qrs.  21  lbs.  at  £44,  2s.  per  cwt. 

15.  13  cwts.  3  qrs.  4  lbs.  at  <£2,  18s.  4 d.  per  cwt. 

16.  17  cwts  1  qr.  5  lbs.  at  £2,  13s.  8d.  per  cwt. 

17.  1  ton  6  cwts.  2  qrs.  14  lbs.  at  £3,  13s.  4 d.  per  ton. 

18.  1  ton  16  cwts.  1  qr.  7  lbs.  at  £2,  6s.  8 d.  per  ton. 

19.  18  galls.  2  qts.  1  pint  at  £1,  6s.  Ad.  per  gallon. 

20.  21  galls.  3  qts.  1  pt.  at  £1,  2s.  8 d.  per  gallon. 

21.  8  ac.  2  ro.  30  sq.  po.  at  £65  per  acre. 

22.  3  ac.  3  ro.  25  sq.  po.  at  £120  per  acre. 

23.  17  ac.  2  ro.  25  sq.  po.  at  £76,  10s.  per  acre. 

24.  19  ac.  2  ro.  24  sq.  po.  at  £60,  5s.  per  acre. 

25.  7  cwts.  1  qr.  12  lbs.  at  £1,  19s.  8 d.  per  cwt. 

26.  12  cwts.  3  qrs.  12  lbs.  at  £1,  10s.  Ad.  per  cwt. 

27.  5  cwts.  2  qrs.  16  lbs.  at  £113,  3s.  Ad.  per  ton. 

28.  1  ton  10  cwts.  2  qrs.  22  lbs.  at  £1,  13s.  10 d.  per  cwt. 
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29.  18  yds.  1  ft  9  in.  at  £1,  J6s.  per  yard. 

30.  17  yds.  2  ft.  6  in.  at  £5,  7s.  6 d.  per  yard. 

31.  7  yds.  1  ft.  11  in.  at  9s.  9 d.  a  yard. 

32.  11  yds.  2  ft.  9  in.  at  7a  3 d.  a  yard. 

33.  16  ozs.  6  dwts.  12  grs.  of  gold  at  £3,  17 s.  6 d.  per  oz. 

34.  15  ozs.  11  dwts.  8  grs.  of  gold  at  £3,  17 s.  6 d.  per  oz. 

35.  6  lbs.  13  ozs.  11  drams  at  £1,  Is.  id.  per  lb. 

36.  5  lbs.  11  ozs.  12  drams  at  £1,  2s.  8 d.  per  lb. 

37.  7  cwts.  3  qrs.  26  lbs.  at  £1,  10s.  id.  per  cwt. 

38.  7  cwts.  2  qrs.  24  lbs.  at  £1,  7s.  5 d.  per  cwt. 

39.  3  qrs.  18  lbs.  8  ozs.  at  £8,  12s.  8 d.  per  cwt. 

40.  3  qrs.  9  lbs.  4  ozs.  at  £10,  5s.  id.  per  cwt. 

41.  63  tons  15  cwts.  40  lbs.  at  £1,  12s.  8 d.  per  ton. 

42.  56  tons  15  cwts.  105  lbs.  at  £1,  5s.  id.  per  ton. 

43.  1  ton  17  cwts.  49  lbs.  12  ozs.  at  £65,  6s.  8 d.  per  ton. 

44.  1  ton  13  cwts.  38  lbs.  8  ozs.  at  £52,  13s.  id.  per  ton. 

45.  9  cwts.  3  qrs.  14  lbs.  at  30s.  a  ton. 

46.  3  cwts.  3  qrs.  14  lbs.  at  16s.  8 d.  per  ton. 

47.  2  cwts.  1  qr.  20  lbs.  4  ozs.  at  £1,  17s.  id.  per  quarter. 

48.  1  cwt.  3  qrs.  19  lbs.  8  ozs.  at  £1,  18s.  6 d.  per  quarter 

49.  1  ton  14  cwts.  1  qr.  11  lbs.  12  ozs.  at  £4,  13s.  id.  per  cwt 

60.  1  ton  18  cwts.  1  qr.  11  lbs.  6  ozs.  at  £6,  10s.  8 d.  per  cwt 

61.  5  yds.  22|  in.  at  £2,  Is.  2d.  per  yd. 

62.  3  yds.  20£  in.  at  £3,  9s.  8 d.  per  yd. 

53.  3  lbs.  11  ozs.  18  dwts.  4  grs.  at  £3,  17s.  6 d.  per  oz. 

64.  6  lbs.  8  ozs.  12  dwts.  12  grs.  at  £4,  4s.  6 d.  per  oz. 

Find,  in  £,  s.  d.  and  a  fraction  of  a  penny,  the  value  of— 

55.  3  cwts.  2  qrs.  21  lbs.  at  £55,  10s.  6 d.  per  cwt. 

56.  11  cwts.  3  qrs.  8  lbs.  at  £3,  4s.  6 d.  per  cwt. 

57.  17  cwts.  2  qrs.  22  lbs.  at  £4,  6s.  7 id.  per  cwt. 

58.  25  cwts.  3  qrs.  8  lbs.  at  9s.  5 id.  per  cwt. 

59.  7  yds.  2  ft.  7  in.  at  7s.  9 d.  a  yd. 

60.  15  yds.  2  ft.  11  in.  at  10s.  per  yard. 

61.  19  yds.  2  ft.  4J  in.  at  £2,  15s.  id.  per  yard. 

62.  17  yds.  1  foot  7  in.  at  6s.  9 \d.  per  yard. 

63.  4  ac.  2  ro.  25  po.  at  £111,  13s.  3d.  per  acre. 

64.  44  ac.  2  ro.  25  po.  at  £55,  16s.  7\d.  per  acre. 
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65.  3  qrs.  14  lbs.  12  ozs.  at  .£12,  16s.  8 d.  per  cwt. 

66.  14  cwts.  2  qrs.  24  lbs.  at  £4,  Is.  per  cwt. 

67.  24  cwts.  3  qrs.  16  lbs.  10  ozs.  at  £2,  Os.  8c?.  per  cwt. 

68.  21  cwts.  2  qrs.  9  lbs.  4  ozs.  at  £2,  Is.  10c?.  per  cwt. 

69.  80  lbs.  at  £5,  15s.  per  cwt.  70.  66  lbs.  at  £1,  5s.  per  cwt. 

71.  3  tons  5  cwts.  1  qr.  16  lbs.  at  £2,  15s.  per  cwt. 

72.  1  toil  12  cwts.  0  qrs.  22  lbs.  at  £4,  16s.  8c?.  per  cwt. 

73.  8  mi.  6  fur.  8  po.  at  £15,  6s.  per  mile. 

74.  7  mi.  7  fur.  7  po.  at  £16,  5s.  per  mile. 

75.  2  mi.  3  fur.  26  po.  2j  yds.  at  £10  per  mile. 

76.  1  mi.  5  fur.  32  po.  3  yds.  at  £12  per  mile. 

77.  2  ac.  3  ro.  24  po.  11  sq.  yds.  at  £50  per  acre. 

78.  7  ac.  1  ro.  31  po.  5J  sq.  yds.  at  £60,  12s.  per  acre. 

79.  11  cub.  yds.  4  cub.  ft.  144  cub.  in.  at  8s.  6c?.  per  cub.  yd. 

80.  9  cub.  yds.  7  cub.  ft.  216  cub.  in.  at  7s.  9o?.  per  cub.  yd. 

Find,  by  Practice ,  as  shortly  as  you  can,  the  value  of — 

81.  973  tons  16  cwts.  1  qr.  8  lbs.  at  £1,  15s.  per  ton. 

82.  1452  tons  13  cwts.  3  qrs.  5  lbs.  at  £1,  8s.  per  ton. 

83.  19  tons  19  cwts.  2  qrs.  13  lbs.  at  7s.  per  cwt. 

84.  23  tons  17  cwts.  2  qrs.  23  lbs.  at  10s.  6c?.  per  cwt. 

85.  289  qrs.  7  bush.  3  pks.  at  17s.  9o?.  per  qr. 

86.  372  qrs.  7  bush.  2  pks.  at  31s.  6c?.  per  qr. 

87.  465  ac.  3  ro.  10  po.  at  £33,  6s.  8c?.  per  acre. 

88.  434  ac.  2  ro.  32  po.  2f  sq.  yds.  at  £44  per  acre. 

89.  216  tons  12  cwts.  2  qrs.  at  £32,  17s.  2c?.  per  ton. 

90.  319  tons  3  cwts.  2  qrs.  15  lbs.  8  ozs.  at  £9,  6s.  8c?.  per  ton. 

91.  54  tons  17  cwts.  3  qrs.  18  lbs.  at  16s.  4c?.  per  cwt. 

92.  65  tons  3  cwts.  1  qr.  20  lbs.  9  ozs.  at  £1,  12s.  per  cwt. 

93.  1213  ozs.  6  dwts.  17  grs.  at  5s.  10c?.  per  oz. 

94.  35  lbs.  16  dwts.  12  grs.  at  2s.  l£c?.  per  oz. 

95.  99  mi.  7  fur.  70  yds.  at  3s.  8c?.  per  furlong. 

96.  9  mi.  7  fur.  121  yds.  at  £671  per  mile. 

97.  345  ac.  2  ro.  15  per.  at  42s.  6o?.  an  acre. 

98.  779  ac.  3  ro.  32  po.  at  £4,  3s.  8c?.  per  acre. 

99.  1759  ac.  2  ro.  31  po.  at  £1,  8s.  6c?.  per  acre. 

100.  1215  ac.  1  ro.  27£  po.  at  £19,  6s.  8c?.  per  acre. 
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XXVII.  INVOICES. 

Make  out  bills  with  names,  dates,  &c.,  for— 

I.  6  lbs.  of  mutton  at  8J d.  per  lb.;  10£  lbs.  of  beef  at  8 d.  per 
lb.;  and  l£  lbs.  of  suet  at  8a?.  per  lb. 

2.  8£  lbs.  of  mutton  at  9 d.  per  lb.;  7  lbs.  of  mutton  at  9 \d.  per 

lb. ;  and  J  lb.  of  suet  at  8 \d.  per  lb. 

3.  3  lbs.  of  tea  at  Is.  8 d.  per  lb.;  3  lbs.  of  coffee  at  Is.  6d.  per  lb.* 

and  7  lbs.  of  sugar  at  2 \d.  per  lb. 

4.  4  lbs.  of  tea  at  Is.  10a?.  per  lb.;  14  lbs.  of  sugar  at  2kd.  per  lb.* 

and  6  lbs.  of  candles  at  8 d.  per  lb. 

5‘  MLy*8,  °f  calico  at  8^*  Per  7ard;  2  doz*  reels  of  cotton  at 
22d.  per  reel;  and  4  packets  of  needles  at  If d.  per  packet. 

*?o?ds'  fyd.  per  yard;  3  doz.  skeins  of  thread  at 

\%d.  per  skein;  and  5  knots  of  braid  at  2 \d.  per  knot. 

7.  4  packets  of  note-paper  at  9 \d.  per  pkt.;  3  quires  of  blotting- 

paper  at  Is.  9 d.  per  qre.;  and  500  envelopes  at  1  \d.  per  pkt.  of  25. 

8.  3  reams  of  foolscap  paper  at  4 s.  9 d.  per  ream;  2  boxes  of  pens 

at  lO^a?.  per  box;  and  ^  gallon  of  ink  at  5s.  9 d.  per  gallon. 

9.  5  lbs.  of  American  cheese  at  8 \d.  per  lb.;  6  lbs.  of  butter  at 

ls.5d.  per  lb.;  and  8£  lbs.  of  bacon  at  10 \d.  per  lb. 

I0‘  8  ibs-oflardat  9 \d.  per  lb.;  4  lbs.  of  butter  at  Is.  2d.  per  lb.; 

and  3^  lbs.  of  Gorgonzola  cheese  at  Is.  Id.  per  lb. 

lbs.  of  salmon  at  Is.  8 d.  per  lb.;  1  doz.  kippered  herrings 
at  2  for  1  \d. ;  and  2  tins  of  preserved  lobster  at  10  j d.  ger  tin. 

12.  13  lbs.  of  cod  at  5\d.  per  lb.;  £  a  score  of  oysters  at  3s.  9 d. 

per  score;  and  3j  lbs.  of  dried  haddock  at  5 \d.  per  lb. 

13.  5  loaves  at  4 Jo?,  each;  \  a  stone  of  flour  at  2s.  10M  per  stone; 

and  8  lbs.  of  biscuits  at  l\d.  per  lb. 

14.  7  loaves  at  4\d.  each;  3J  lbs.  of  flour  at  2s.  10 d.  per  stone; 

and  12  lbs.  of  biscuits  at  6f d.  per  lb. 

15.  2  bottles  of  cod-liver  oil  at  Is.  2d.  per  bottle;  3  ozs.  of  jujubes 

at  3^0?.  per  oz. ;  and  2  doz.  tablets  of  soap  at  2f  d.  per  tablet. 

I6‘  4o°ZoVf  C0Ugh  lozenges  at  Per  oz.;  J  oz.  of  quinine  at 
2s.  3 d.  per  oz.;  and  5  jars  of  meat  extract  at  Is.  10 \d.  per  jar. 

17.  3  doz.  bottles  of  sherry  at  28s.  6d.  per  doz.;  6  doz.  of  bottled 

beer  at  3s.  3d.  per  doz. ;  and  £  doz.  of  whisky  at  39s.  per  doz. 

18.  4  doz.  pints  of  bottled  stout  at  3s.  9 d.  per  dozen;  4  bottles  of 

brandy  at  63s.  per  doz.;  and  6  doz.  of  claret  at  18s.  6d.  per  doz. 

ca,ke  at  10 \d.  per  lb.;  1  doz.  pots  of  marmalade  at 
6%d.  per  pot;  and  1  pork-pie,  weighing  2|  lbs.,  at  9 \d.  per  lb. 

20.  7i  lbs.  of  cake  at  11  d.  per  lb.;  3  doz.  ices  at  4 id.  each;  and 
3^  lbs.  of  cooked  ham  at  Is.  2\d.  per  lb. 
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21.  Leg  of  mutton,  lbs.,  at  9 \d.  per  lb.;  quarter  of  lamb,  15f 

lbs.,  at  11  d.  per  lb.;  steak,  5  lbs.,  at  11  \d.  per  lb.;  and  chops, 
3J  lbs.,  at  10 \d.  per  lb. 

22.  Beef,  16^  lbs.,  at  8 \d.  per  lb.;  mutton,  6}  lbs.,  at  8 d.  per  lb.; 

suet,  2\  lbs.,  at  8 d.  per  lb.;  and  pork,  8J  lbs.,  at  7 \d.  per  lb. 

23.  14J  yds.  of  calico  at  10 \d,  per  yd. ;  9i  yds.  of  flannel  at  Is.  lOd. 

per  yd.;  16  reels  of  cotton  at  2s.  3 d.  per  doz.  reels;  and  8  yds. 
of  ribbon  at  5 Jd.  per  yd. 

24.  13^  yds.  of  calico  at  9 d.  per  yd.;  8  pairs  of  socks  at  Is.  6jd. 

per  pair;  4f  yds.  of  ribbon  at  9 d.  per  yd.;  and  2^  dozen 
collars  at  6jd.  each. 

25.  16^  lbs.  of  cheese  at  lOd.  per  lb.;  8J-  lbs.  of  butter  at  Is.  5 d. 

per  lb.;  24^  lbs.  of  bacon  at  9 Jd.  per  lb  ;  and  3  shillings 
worth  of  eggs  at  14  for  Is. 

26.  7J  lbs.  Stilton  cheese  at  Is.  2d.  per  lb.;  3  lbs.  of  butter  at 

Is.  5d.  per  lb.;  13f  lbs.  of  bacon  at  9 d.  per  lb.;  and  10  lbs. 
of  lard  at  9f  d.  per  lb. 

27.  7  pairs  of  blankets  at  18s.  6d.  per  pair;  47  yards  of  calico  at 

9 \d.  per  yard;  £  dozen  pairs  of  stockings  at  2s.  lid.  per  pair; 
and  3  pairs  of  gloves  at  Is.  10£d.  per  pair. 

28.  5  pairs  of  gloves  at  2s.  ll£d.  per  pair;  47  yds.  of  chintz  at  9Jd. 

per  yd.;  1  gross  of  buttons  at  3 \d.  per  dozen;  and  60  yards 
of  fringe  at  Is.  3jd.  per  doz.  yds. 

29.  2  stones  of  sugar  at  2 \d.  a  lb.;  10  lbs.  of  tea  at  Is.  lOd.  a  lb.; 

8  lbs.  of  coffee  at  Is.  4 d.  a  lb.;  12  lbs.  of  currants  at  5f d.  a 
lb.;  20  lbs.  of  rice  at  2 jd.  a  lb.;  and  9  lbs.  of  candles  at 
lid.  a  lb. 

30.  7  lbs.  of  raisins  at  6^d.  per  lb.;  4  lbs.  of  figs  at  8^d.  per  lb.; 

6  lbs.  of  treacle  at  3^d.  per  lb.;  £  lb.  of  pepper  at  1°.  7d.  per 
lb.;  6  lbs.  of  tea  at  Is.  \0\d.  per  lb.;  and  3  doz.  bars  of  soap 
at  8fd.  per  bar. 

In  the  following  bills,  when  the  exact  value  of  any  item  cannot  be 
expressed  in  current  coin,  charge  the  farthing  next  above  it : — 

31.  J  lb.  of  butter  at  14 \d.\  f  lb.  of  cheese  at  6jd.;  per  lb. 

32.  3  ozs.  of  butter  at  15 d.  per  lb. ;  2  eggs  at  14  for  Is. 

33.  J  lb.  of  tea  at  2s.  1  \d. ;  J  lb.  of  treacle  at  2 £d. ;  per  lb. 

34.  2  ozs.  of  coffee  at  Is.  7d.;  1  oz.  of  pepper  at  7d.;  per  lb. 

35.  1  lb.  2  oz.  of  beef  at  7^d.;  3J  lbs.  of  mutton  at  &|d.;  per  lb. 

36.  3  lbs.  6  ozs.  of  pork  at  6\d. ;  5  ozs.  of  suet  at  8d. ;  per  lb. 

37.  4§  yds.  of  calico  at  5 d.  a  yd.;  J  doz.  buttons  at  2s.  6d.  per 

gross. 

38.  -§  yd.  of  velvet  at  6s.  9d.  per  yd. ;  6  yds.  of  braid  at  9 \d.  per 

3  doz.  yds. 


hhhhmmbhmmmnbhhbhhhhhmm 
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39'  i!1';,::!  ^'So^rKt'WX0' mu,tc°al  ai,i  ** 

40,  Ud  f  7K  P»lb.; 

41  vsja-si  *  ~ 

“  iiw-sr 

43.  7  lbs  5  ozs  of  mutton  at  9cf.  per  lb.;  Ilf  lbs  of  beef  at  si,/ 
per  lb.;  and  11  ozs.  of  suet  at  8 d.  per  lb*  8^' 

44'  6ner  lb  1  andilTh  at,**  »>.;  U  lbs.  of  lamb  at  111* 

per  lb. ,  and  1|  lbs.  of  suet  at  8 \d.  per  lb.  2 

45‘  ^ul!i  11  nf'  6  °fs’ a*  8d-  per  lb.;  mutton,  7  lbs.  10  ozs  at 
Hd.  per  lb.;  and  veal,  10  lbs.  2  ozs.,  at  8 \d.  per  lb  ’ 

46'  ^ti^efib^  baan0infiat,KeH  per  Ib;:,  5  Ib8‘  11  ozs.  of  cheese 
at  \d\d.  per  lb.,  and  8  lbs.  7  ozs.  of  lard  at  10 d.  per  lb. 

Make  out  and  receipt  detailed  accounts  for _ 

47'  6a!!f  •f  tea  atf  2t  X^d-  per  lb->  3  Iba  of  coffee  at  Is.  8 d.  per  lb 
and  3  ozs.  of  cloves  at  1,  Id.  per  lb.,  purchased  on  Jan.  7 ! 

nerb«tnf  pepper  at  *5  Per  lb-,  and  7  lbs.  of  rice  at  3*.  10 d 

3  V  Der  tabletha9 ed  15  ’  and  2  doz-  ablets  of  soap  at 

3jrf.  per  tablet,  2  ozs.  of  nutmegs  at  3*.  3d.  per  lb.,  and  3  tins 

of  sardines  at  llj, d.  per  tin,  purchased  on  Mar.  4;  deducting 
a  discount  of  (id.  in  the  pound  from  the  total  amount.  g 

48'  2fi  Jds'  °f  5lbbon  ,at  !*•  9d-  Per  yd-,  and  29  yds.  of  calico  at 
M.  per  yd  ,  purchased  on  May  7;  $  doz.  collars  at  8 id.  each 
o  P,,  3j°  gloves  at  Is.  11  %d.  per  pair,  and  i  yd.  of  velvet  at 
9f  i1^ifGr  yd->  Pocchased  on  June  6;  and  3  doz.  yds.  of  linen 
at  Is  6 id  per  yd  20  yds.  of  huckaback  at  11M  per  yd  and 
of  odcloth  ft  1*.  M  per  yd.,  purchased  on  Jun^  17 
deducting  a  discount  of  (id.  m  the  pound  from  the  total 

49'  3,Pf,kftS  0f  n°te-Paper  at  U-  1W  per  packet,  1000  envelopes 
at  ljf.  per  packet  of  25,  and  3  gross  of  pens  at  Is.  3 id.  per 
gross,  purchased  on  Aug.  3;  30  books  at  Is.  6 d.  each,  Ind  21 
books  at  Is.  Ad.  each,  purchased  on  Sept.  12;  and  2  quires  of 
blotting-paper  at  Is.  6\d.  per  quire,  and  14  books  at  3s  6 d 

shiLgUon  rook3°only?Pt'  ^  aU°Wing  *  discount  of  2d.  in  the 

5°.  12  books  at  2s.  6 d.  each,  6  books  at  4s.  6 d.  each,  and  3  reams 

Qf  /a°ISCafP  pap.?r  at  f  j  3d-  Per  ream,  purchased  on  Oct.  3- 

4  books-itPq?Cfwat  8id  per  dozfn>  20  boob®  at  9 d.  each,  and 
4  books  at  3s.  Qd.  each,  purchased  on  Oct.  23;  and  500  enve- 

iopes  at  Id.  per  packet  of  25,  24  books  at  2s.  each,  and  3  gross 

per  gross,  purchased  on  Nov.  12;  ahow- 
mg  a  discount  of  3d.  in  the  shilling  on  books  only. 
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EXERCISES  XXVIII. 


XXVIII.  DECIMALS. 

Notation. 


Express,  in  words,  the  meaning  of— 

1.  -7;  -07;  -007;  *0007;  -00007;  -000007;  and  -0000007. 

2.  -08;  -0008;  -8;  -00008;  -008;  -0000008;  and  -000008. 

3.  -23;  -45;  -486;  -271;  *083;  -803;  -0041;  and  -0632. 

4.  2-3;  -601;  5-03;  24-05;  17-17;  -089;  66-66;  and  -6666. 

Express  in  figures,  with  the  decimal  notation — 

5.  Three  tenths  \  Seven  tenths'.  Eight  hundredths)  F our  thousandths. 

6.  One  tenth ;  Six  hundredths ;  Nine  hundredths',  Five  thousandths. 

7.  Two  thousandths ;  Seven  ten-thousandths ;  Six  millionths. 

8.  Eight  ten-thousandths ;  Four  millionths ;  Nine  thousandths. 

9.  Two,  and  three-tenths ;  Twelve,  and  seven -hundredths. 

10.  Seventy,  and  seven-thousandths ;  Ten,  and  one-ten-millionth. 

11.  Twenty-one  hundredths ;  Seventeen  hundredths ;  Eleven  tenths. 

12.  Twelve  hundredths \  Ninety-nine  hundredths',  Thirty-three  tenth. 

13.  Two-hundred-and-two  thousandths ;  Fourteen  millionths. 

14.  One-hundred-and-nine  hundredths ;  Eighty-seven  ten-thousandths. 


Write  down,  at  sight,  as  a  decimal,  the  value  of — 


15. 

•23 

X  10. 

20. 

-006 

X  10. 

25. 

1-234  X  100. 

16. 

•57 

X  10. 

21. 

-701 

X  10. 

26. 

5-003  X  100. 

17. 

4-5 

X  10. 

22. 

9-21 

X  10. 

27. 

4-21  X  100. 

18. 

7-2 

X  10. 

23. 

5-34 

X  10. 

28. 

5-03  X  100. 

19. 

-08 

X  10. 

24. 

72-45  X  10. 

29. 

12-1  X  100. 

35. 

2-3 

-MO. 

40. 

61 

10. 

45. 

153-1  -j- 100. 

36. 

5-1 

-7-  10. 

41. 

29  -!- 

10. 

46. 

407-6 -r  100. 

37. 

-5- 

r  10. 

42. 

60-3 

-f- 10. 

47. 

43  •  7 100. 

38. 

•7- 

r  10. 

43. 

8-02 

-r  10. 

48. 

80-2  -j- 100. 

39. 

-63 

-MO. 

44. 

-001 

-f  io. 

49. 

2  •  3  -r  100. 

30. 

31. 

32. 

33. 

34. 

50. 

51. 

52. 

53. 

54. 


-2057  X  1000. 
2-315  X  1000. 
41-03  X  1000. 
5-2  X  1000. 
-008  X  1000. 

236-1  -!- 1000. 
400  •  9  -|-  1000. 
21-3  -r  1000. 
80-5-1-  1000. 
1-2-1-1000. 


Multiply  4-728,  -3045,  -00847,  23-067  and  -0000703,  each 
55.  by  100.  56.  by  1000.  57.  by  10000. 

Divide  2340-7,  70300-57,  400-1,  -03  and  4-367,  each 
58.  by  10.  59.  by  100.  60.  by  10000. 
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XXIX.  DECIMALS. 

Addition  and  Subtraction. 


Add  together — 

1.  3-25,  4-32,  7-04,  5-29  and  1*02. 

2.  1-035,  2-503,  1-506,  -324  and  -017. 

3.  7-5,  3-42,  1-354,  4-706  and  -83. 

4.  1-073,  -457,  8-213,  11-007  and  -05. 

5.  17-2,  1-35,  -043,  -245  and  20-8. 

6.  4-07,  -435,  -009,  23-07  and  41-1. 

7.  71,  -0341,  810-2,  53-245  and  -0003. 

8.  -047,  2-7,  43-07154,  1-37036,  420. 

9.  172-1,  3-40532,  -00878,  30-005,  2. 

10.  3501,  3-501,  35-01,  -3501  and  350-1 


Subtract — 

11.  2 »75  from  7*28. 

12.  5-247  from  8-319. 

13.  43-57  from  75-37. 

14.  38-72  from  81-42. 

15.  3-427  from  14-0239. 

16.  7-59  from  11-102. 

17.  -635  from  2-18. 

18.  -598  from  1-23. 

19.  1-6875  from  17-04. 
20.  3-3078  from  25-61. 


Find  the  sum  of — 


21.  4031-06,  108-304  ,  9-001345  ,  76-739  and  250-0007. 

22.  -608242,  -0315044,  1-8034,  -086,  -9106  and  20. 


Find  the  difference  between — 


23.  -5  and  -05. 

24.  -007  and  -07. 

25.  -3456  and  -35. 

26.  -86  and  -859. 

27.  -9  and  -90. 

28.  -09  and  -1. 


29.  -0473  and  -437. 

30.  43-87  and  4-387. 

31.  2-6478  and  2-60578. 

32.  6-561  and  65-6132. 

33.  -34572  and  1-23. 

34.  7-4  and  6-98075. 


35.  2  and  -9871. 

36.  7  and  3-4956. 

37.  10  and  -01. 

38.  170  and  -017. 

39.  5-05  and  50-5. 

40.  78-9  and  -978. 


Find  the  value  of — 

41.  2-7+  -031  -  1-5638  +  40-25  -  23-709. 

42.  16-8  -  3-47513  -  7-261  +  -0083  -  3-4541. 

43.  24-68-  13-579  +  2-468-  1.3579  -  10. 

44.  900-87  -  80-076  -  7-0065  +  -60054  -  500-43. 

45.  20  —  -02  +  2  —  -2  +  200  —  -002  +  22-2  —  -00222. 

46.  333  -  -0333  +  33-3  -  3-33  -  -333  +  -00333. 


47.  Take  the  sum  of  2-345,  23-45,  20-3045  and  30-0045  from  80-1. 

48.  Subtract  2-29997from  the  sum  of  1-8,  -2304, 11-50803, and  -03417. 

49.  By  how  many  does  the  sum  of  -1,  -2,  -3,  -4  .5  an(j  . I- 

exceed  the  sum  of  -1,  -02,  -003,  -004,  -005  and ’-006? 

60‘  By.Jl0w  does  the  sum  of  5-555  and  -5555  exceed  their 

difference? 

(M  27)  G 
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EXERCISES  XXX.,  XXXL 


XXX.  MULTIPLICATION  OF  DECIMALS. 


Multiply — 

1.  2-4  by  7. 

2.  -47  by  12. 

3.  1-43  by  17. 

4.  -035  by  23. 

5.  5-32  by  107. 

6.  14-09  by  20l. 

7.  -087  by  40. 

8.  -0053  by  70. 

25.  2-145  X  -014. 

26.  315-2  X  -00107. 

27.  3-402  X  -0203. 

28.  30-635  X  1-206. 


9.  4-17  by  230. 

10.  15-6  by  3100. 

11.  -043  by  7100. 

12.  -0018  by  i8000. 

13.  7-3  by  -5. 

14.  2-8  by  -6. 

15.  -073  by  -9. 

16.  -027  by  1-03. 

29.  3020  X  -015. 

30.  2461  X  -207. 

31.  -007853  X  -035. 

32.  -3045  X  -00061. 


17.  -043  by  2-05. 

18.  1  -65  by  -67. 

19.  -305  by  -42. 

20.  213-4  by  -0085. 

21.  3-25  by  1-24. 

22.  7-62  by  2-35. 

23.  -0318  by  4-05. 

24.  -6072  by  -0015. 

33.  -03  X  -05  X  -07. 

34.  -02  X  -004  X  -6. 

35.  17  X  -07  X  1-7. 

36.  31  X  3-1  X-031. 

07,  -007,  -0007  and  700, 
•023,  2-3  and  2300. 


Find  the  continued  product  of— 

37.  2,  -3,  -04,  -005  and  -006.  38.  -7, 
39.  21,  2-1,  -21  and  -021.  40.  -23 


XXXL  DECIMALS. 

Division  by  an  Integer. 


Divide,  using  short  divisions — 


1.  24-82  by  2. 

9.  26-007  by  5. 

17. 

2.  69-042  by  3. 

10.  17-1  by  4. 

18. 

3.  2-7545  by  5. 

If.  -34  by  8. 

19. 

4.  -01768  by  8. 

12.  -9  by  8. 

20. 

5.  1246-5  by  9. 

13.  371-488  by  i6. 

21. 

6.  -1452  by  12. 

14.  3-8475  by  25. 

22. 

7.  1-063  by  5. 

15.  1-7955  by  35. 

23. 

8.  231-3  by  4. 

16.  2-4304  by  28. 

24. 

Find,  as  a  decimal,  the  complete  quotient  of — 

25.  26-64  4-37. 

29.  1670-4  4-174. 

33. 

26.  4-983  4-151. 

30.  177-14-1012. 

34. 

27.  1-7388  4-207. 

31.  -7  4-175. 

35. 

28.  -01136  4-71. 

32.  18-8  4-625. 

36. 

14-1  by  16. 
•137  by  25. 
3-7  by  32. 
•0145  by  64. 
3-5  by  160. 
1-4  by  320. 
29-5  by  2500. 
831-2  by  6400. 

26-14-2175. 
4006-7  4-  389. 
7-1  -f  3125. 
543-2  -f-  4096. 


37.  22708-8  by  3800.  38.  516-1  by  39700. 

39.  21475-05  by  7041000.  40.  13723-226  by  8063000. 


DECIMALS. 
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XXXII.  DIVISION  OP  DECIMALS. 


Divide,  using  short  divisions — 


1.  35-082  by  -3. 

2.  -67144  by  -8. 

3.  -61705  by  -07. 

4.  2-15736  by  -04. 

5.  -01331  by  1-1. 

6.  34-56  by  1-2. 

7.  1-73871  by  -009. 

8.  4-00004  by  -0011. 

9.  682-4  by  -05. 

10.  35-16  by  -006. 

Divide — 

31.  -0506  -t-2-3. 

32.  -0507  -r  -039. 

33.  -002232  -j-  -031. 

34.  -000153  -r  -17. 

35.  7-7811  -7-  -037. 

36.  5-5811  -f- 067. 

37.  30-5118  -i-  50-6. 

38.  -358307  -j-  -059. 


11.  12-6  by  -0012. 

12.  -5121  by  -08. 

13.  -01  by  -004. 

14.  1  by  -05. 

15.  30  by  -008. 

16.  7000  by  -0004. 

17.  24-112  by  1-6. 

18.  -27648  by  -16. 

19.  -2317  by  -25. 
20.  605-39  by  2-5. 


21.  4-431  by  -32. 

22.  -5709  by  -032. 

23.  -03  by  6-4. 

24.  -9763  by  -0064. 

25.  2-1  by  -24. 

26.  4-5  by  -036. 

27.  6-1  by  -0025. 

28.  49-7  by  -025. 

29.  1-5  by  -0064. 

30.  7  by  -32. 


39.  4-96  -f  15-5. 

40.  4-83  -j-  9-2. 

41.  -0341  -f  -124. 

42.  1-71-2--76. 

43.  -060248 -r  27-2. 

44.  72-5026  -2-7-85. 

45.  12-19192-2-30-4. 

46.  -65341  -2-  -0475. 


Divide,  to  four  places  of  decimals — 


47.  1028-5  -2-  -0017. 

48.  17-25-2- -0023. 

49.  41-1- -082. 

50.  800  -r  -00125. 

51.  35 -f -0175. 

52.  84-375-2-  -00375. 

53.  1215013-8-2-  2  •  023. 

54.  343-9836  -2-  -01605. 


61.  -6  by  -053. 

62.  10  by  -029. 

63.  48-1  by  9700. 


66.  1-3  by  7.  58.  5  by  8-4. 

56.  -41  by  110.  69.  2-4  by  19. 

57.  -43  by  8-1.  60.  -38  by  41. 

64.  Divide  23-065  by  3-5.  Hence,  without  further  work,  write 
down  the  quotient  of  23*065  —  *0035. 

66'  ^t21OT206  Hi-^12*-  06.  ^  •4“  H““'  *  “P**”'  “ 

66.  Divide  85-9625  by  26-45.  Hence,  find  85-9625  H- -002645. 

67.  Divide  261  by  217-5.  Hence,  by  inspection, find  26-1  —  2-175- 

2-61 -2- -0002175;  and  -00261-^-2175.  ‘ 

68.  Divide  51-61  by  39-7.  Hence,  by  inspection,  find  -5161—3-97: 

51610  4- -397;  -5161  -2-  -0397;  and  -05161-2-397. 

69.  Find  the  integral  part  of  the  quotient  of  7-513  — -23  and  the 

decimal  remainder. 

70.  What  integral  number  of  times  is  *27  contained  in  140,  and 

what  decimal  remains  over? 
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EXERCISES  XXXIII. 


XXXIII.  DECIMALS. 

Conversion  into  vTTTiGAR  Fractions,  and  vice  versa. 
Write  down  in  the  form  of  vulgar  fractions — 


I.  *3;  -7;  -9;  -01. 

3.  -03;  -0001;  -00009. 

5.  -13;  -23;  -017. 

7.  *71;  -029;  *413. 

9.  -871;  -0701;  -4359. 

II.  3-1;  21-7;  1-009. 

13.  22-007;  220-07;  2020-7. 
15.  1-23;  12-57;  103-031. 

17.  11-11;  1-111;  11-01011. 
19.  50-571;  17-3001;  1-7593. 


2.  -1;  -07;  -01;  -009. 

4.  -007;  -00003;  -0000007. 

6.  -59;  -509;  -5009. 

8.  -017;  -113;  -1003. 

10.  -6789;  -00813;  -001793. 

12.  5-3;  50-03;  5-0003. 

14.  170-3;  17-03;  1-00007. 

16.  8-47;  19-351;  104-401. 

18.  70-77;  77-07;  7-07007. 

20.  41-0209  ;  8-30459;  1-405039. 


Reduce  to  vulgar  fractions  in  their  lowest  terms — 


21. 

•2. 

27. 

•08. 

33. 

1-35. 

39. 

•0048. 

22. 

•5. 

28. 

•004. 

34. 

11-45. 

40. 

•0375. 

23. 

•3. 

29. 

•15. 

35. 

2-125. 

41. 

1-725. 

24. 

•8. 

30. 

•25. 

36. 

10-045. 

42. 

3-0875. 

25. 

-02. 

31. 

•016. 

CO 

6-325. 

43. 

17-234. 

26. 

•05. 

32. 

•028. 

38. 

71-625. 

44. 

50-072. 

45.  1-975. 

46.  1-2625. 

47.  -00075. 

48.  -000064. 

49.  -15625. 

50.  1-5625. 


Write  down,  at  sight,  as  decimals — 


5h  >  it)  >  tJtt- 

53.  iffl-  ;  io2o0  >  TTTOOTT* 

55-  foo  >  lSw  ;  Took- 

57.  W>  fM- 
59-  w* ;  >  TT&kW- 

6I-  '>  21too^- 

63.  1  tuJ(T0  >  231^  ;  4T£$7y. 
65.  W;  tu%o;  80-jfe 
67.  ^iWcr  5  '>  Totfifirv- 

69-  Ji& ;  lOrsW  J  Toioinn- 

Reduce  to  decimals — 


52-  Al  ifc;  ion- 

54-  iiferi  >  ioSoo  j  Toooooo- 

56.  fife  ;  5  to&ootp 

58*  ffl;  Wl  Mt- 
60-  io  f  TootJ  '>  unSfenr- 
62.  100TJ^;  7T^^;  lSj^ko. 
64.  51T§(j ;  ;  1000TJ$^. 

68.  io§o  >  ^iJooo  ■>  ^ioo1- 
68.  ftiftftr,  1457Tfe. 

70-  >  T^fou  '■> 


71. 

b 

76. 

*• 

81. 

H- 

86. 

Il26- 

91. 

M- 

96.  *. 

72. 

b 

77. 

M- 

82. 

b 

87. 

2&- 

92. 

m- 

97-  S&. 

73. 

b 

78. 

A 

83. 

i 

88. 

mi- 

93. 

ff2T- 

98.  *. 

74. 

i- 

79. 

&■ 

84. 

89. 

io*. 

94. 

K&U- 

99. 

75. 

f- 

80. 

M. 

85. 

103 

125- 

90. 

w- 

95. 

MBfr 

'oo.  m- 

RECURRING  DECIMALS. 
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XXXIV. 

Find,  by  short  divisions,  the 


RECURRING  DECIMALS. 

recurring  quotient  of— 


25.  2H- -27. 

26.  400  -j-  6  •  6. 


1.  5*2  3. 

2.  25-1  11. 

3.  3-412  -j-  9. 

4.  32-71  —  6. 

5.  -5 -M2. 

6.  1-67  -j-  60. 

7.  20-9  -j-  900. 

8.  4-3-M200. 
Divide — 

33.  7  by  101. 

34.  5-5  by  37. 

35.  -1  by  41. 

36.  -01  by  -13. 

37.  -3  by  7-4. 

38.  -5  by  82. 


9.  -3  4-  7. 

10.  2-5 -MO. 

11.  -5-M9. 

12.  2-8  -7-  -03. 

13.  4-j-  -11. 

14.  31  H-  -012. 

15.  11-;- -007. 

16.  4  -  j-  -0007. 


17.  -5  -f- 18. 

18.  8-3  -7-  44. 

19.  -23  -7-  24. 

20.  17-3^-36. 

21.  -5  -7- 14. 

22.  -41  -f-  81. 

23.  31  5500. 

24.  7 -r  1440. 


27.  -1  -M-2. 

28.  -05 -f- 5-4. 

29.  31  M  0022. 

30.  1  -f  -048. 

31.  5-M0028. 

32.  -8  -j-  -081. 


39.  1-1  by  20-2. 

40.  -89  by  3-9. 

41.  -037  by  22-5. 

42.  -1  by  9-25. 

43.  40  by  16-5. 

44.  7-05  by  -148. 


45.  10-81  by  29-6. 

46.  -45  by  -328. 

47.  1-9  by  14-3. 

48.  5-3  by  308. 

49.  10  by  31. 

60.  -4  by  17. 


XXXV.  RECURRING  DECIMALS. 

Express  each  of  the  following  fractions  as  a  recurring  decimal: _ 

33.  fa 

34.  fa. 

35.  m- 

36.  flfa 

37. 

38.  8*fJ. 

39. 

40.  jJj. 

State,  from,  inspection,  which  fractions  in  each  of  the  following  sets 
would  yield  terminating  decimals: — 

4L  f>  ft)  ft)  ft)  ft)  M- 


I.  *. 

2-  *. 

3.  ft. 

4.  ft, 

5.  f 

6.  f 
7-  ft 

8.  ftjr. 


9-  T&- 

'7-  *. 

25.  & 

10. 

'8.  * 

26.  gV. 

II.  *. 

19.  1*. 

27.  1*. 

12.  fa 

20.  3fa. 

28.  3*. 

13.  f. 

21.  4^. 

29- 

14.  H- 

22.  HyJif. 

30.  if 

'5- 

23.  |f 

3b  4jij. 

16.  if 

24.  *. 

32.  4*1*. 

4^‘  9)  ft)  ft)  ft)  ft  ig)  ft)  ft 

4^-  ft  ft)  ft)  tft)  rft)  rft)  T2  5- 


44‘  ift)  T44)  rft)  xft)  2ft)  '2'ft- 
45*  sft  sft)  %ft)  ft^,  sft 
4®-  ftoi)  fIo  ftj)  5ft)  ftr- 


Without  actually  performing  the  division,  find  the  number  of  places 
of  non-recur ring  decimal  figures  in  the  decimal  equivalent  to — 

47-  ftft  48.  3ft.  49.  i$ft.  50. 
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EXERCISES  XXXVI.,  XXXVII. 


XXXVI.  RECURRING  DECIMAL?. 

Express  as  vulgar  fractions  in  their  lowest  terms 


1.  -2. 

7.  -9. 

13.  -234. 

19.  *il924. 

2.  -5. 

8.  7*9. 

14.  -27Q. 

20.  *0569i. 

3.  -6. 

9.  -24. 

15.  10-315. 

21.  442857. 

4.  -8. 

10.  -45. 

16.  6-83?. 

22.  42857i. 

5.  4*1 

N.  1  f2. 

17.  -2079. 

23.  1-571428. 

6.  11 -i. 

12.  4-96. 

18.  -4065. 

24.  3-857142. 

31. 

•83. 

37. 

•oi§. 

43. 

•  238*7. 

49.  -8i9512. 

32. 

-36. 

38. 

•972. 

44. 

•  383*7. 

50.  -50731*7. 

33. 

2-  5?. 

39. 

•0109. 

45. 

1-2361. 

51.  -000106. 

34. 

i-oi. 

40. 

•0227. 

46. 

3-0026. 

52.  -114583. 

35. 

-234. 

41. 

1-483. 

47. 

•10846. 

53.  -06481*4. 

36. 

•  348. 

42. 

2-7083. 

48. 

-34459. 

54.  -1003378. 

25.  •  82417£*. 

26.  -75824i. 

27.  -476190. 

28.  -923076. 

29.  -086419753. 

30.  -0110864745. 

55.  -9285714. 

56.  -6571428. 

57.  -03428571.. 

58.  -1  $18 1-42857. 

59.  -839285714. 

60.  -05?69230. 


XXXVII.  RECURRING  DECIMALS. 

Addition  and  Subtraction. 

Find,  without  reducing  to  vulgar  fractions,  the  value  of — 


•27 +  -3456. 

-34+-57L 
•  1.42857  + -076. 

•1.76904  + -384. 

-23  +  -75L 
-40i5+-32. 

1-854+ -56. 

5-i4?+i-oo& 

-pi  +  -002+-5. 

•413  +  -8  +  -04. 

Simplify — 

31.  123-5462  +  34-036?  +  70-45. 

32.  4-35  +  765  +  7-2613+1-54?. 

33.  3-71.3+2-66712  +  5-6  +  -123?. 

34.  •  20879i  +  •  076923  +  •  f 14285. 

35.  •  1857 142  +  •  2867 14  +  •  0285714. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 


■!• 

(2. 

!3- 

14. 

15. 

16. 
!7. 
18. 
19. 


•3746  — -0823. 
1-4863  — -738L 
9-7863  —  5-783. 
•2476  — 1038. 
•4275  — -30267. 
3-41.2?  —  1  -08?. 
3-247i  — 2-2471. 
1-576-1-0576. 
17--H285?. 


20.  5  — -076923. 


21.  4-7630-1-0285. 

22.  -20351.  — -0001764 
23-  -51342  — 36. 

24.  -?42--3165. 

25.  -639+- 02?  +  - 3. 

26.  -8?  +  -6  +  -45. 

27.  -2  +  -45  +  -54. 

28.  -409  +  -6i  +  -4?9. 

29.  -61.423 +  -28576. 

30.  -4455  +  - 0090  — 45. 


36.  6 -3857142  + -960571428. 

37.  3-7043 +  1-056? -2 -5136. 

38.  -4716— -2590  +  2-13058. 

39.  -63  +  -540  — 1.76904  +  999. 

40.  -97560+ -7341453  — 60975. 


RECURRING  DECIMALS. 

XXXVIII.  RECURRING  DECIMALS. 

Multiplication  and  Division. 

Find,  without  reducing  to  vulgar  fractions,  the  value  of — 

•  ' 
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2. 

3. 

10 

11. 

12. 

19. 

21. 

22. 

23. 

30. 

31. 

32. 

39. 

«!■ 

43. 

45. 

47. 

49. 

51. 

55. 

57. 

59. 


•32  X  4. 
3-45  X  3. 
7-24  X  5. 


4. 

5. 

6. 


•456  X  12. 
•726  X  45. 
•3i5  X  23. 


7.  3-2437  X  -5. 

8.  -07i3  X  -08. 

9.  -4?5  X  *015. 


•3847  +  5.  13.  •  70561  +  24. 

7*345  +  4.  14.  1-3  +  37. 

•3721.4  -f-  16.  15.  14-5  +  41. 

Multiply  -364583  by  47000.  20.  Divide  -006254  by  -00027 

Express  as  a  decimal  the  product  of— 


16.  23-4653 -f -02. 

17.  15-46  +  -21. 

18.  4-83  +  -035. 


•63  X  -539. 
•06  X  -163. 
•27  X  -916. 


24.  -90  X  7-83. 

25.  -8i  X  -8i. 

26.  6-76  X  -05. 


Express  as  a  decimal  the  quotient  of — 


•1575  +  509. 

-2i  +  -o;. 

•370  +  -5. 


33.  1-64+10-09 

34.  1  -23i  -7-  3-63. 

35.  1  -89  +  •  *714285. 

Divide 


Multiply  6-36  by  -571428.  40 

Simplify,  giving  results  as  decimals 
•065  +  -75  X  -83. 

(12-6-7-416)  X  2*1 
1  •  71  +  ( -  i.4285?  +  -  285714) 
•42857i  X  4-3 +  3-4. 

1-84  X  -8 6'&T. 

53 -8i  _  -0194 


27.  -0495  X  •302?. 

28.  -5 6?  X  -48963. 

29.  1-16  X  -428571 

36.  23- 648 +  -945. 

37.  17-61  +  -5283. 

38.  -8547  -7- 1  -36765. 

•214285?  by  -58730i. 


_  n  52. 

14-8  1-16 

2-45  X  3-16  +  -0126 
615-6 

-875  X  -270  3 

•  125  +  -125675  53 


53. 


42.  2-4  X  7-6-  1-84. 

44.  (8-416 +  5-583) +  2-1. 

46.  -42857i  X  (4-3  +  3-4). 

48.  1-71 +  -!L4285?— -285714. 
50.  1-019  X  -13 +  -034. 

3-12  — 2-3i  1  - 83 X  •  433.8 


56. 


-81 
1*6  X 


54. 


1-1875 


•53 . 


2-7916  X  3-23? 
l-86i  X  -80934 


X  -083. 


58. 


60. 


825 

—  A  - V 

61  -416 

2-8X11-36  1-63 

5-68i  -45  ’ 

-0416  +  -60  .  -73 
• 022?+- 003  ’  -8* 
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EXERCISES  XXXIX. 


XXXIX.  DECIMALS. 


Value  of  a  Decimal  of  a  Concrete  Quantity. 


7.  -375  of  (id. 

8.  3-75  of  3 d. 

9.  -7375  of  10s. 

10.  1-0625  of  5s. 

11.  1-5625  of  2s. 

12.  -65625  of  4s. 


13.  1-6875  of  £2. 

14.  3-0325  of  £5. 

15.  -596875  of  £1. 

16.  -778125  of  £1. 

17.  -4790625  of  £10. 

18.  -0053125  of  .£20. 


Find  the  value  of 

1.  -375s. 

2.  4  -625s. 

3.  £-85. 

4.  £2-175. 

5.  £-1375. 

6.  £-9375. 

19.  -6875  of  3s.  4 d. 

20.  -53125  of  6s.  8 d. 

21.  1-125  of  2s.  6 d. 

22.  2-825  of  5s.  10<f. 

23.  1-0625  of  a  guinea. 

24.  1-0375  of  £3,  10s. 

25.  -375  of  £3,  17s.  6 d. 

26.  -1875  of  £4,  2s.  8 d. 

27.  -0136  of  £14,  6s.  5\d. 

28.  -001024  of  £16,  5s.  (i^d. 


29.  -8125  of  1  cwt. 

30.  -0625  of  3  cwts. 

31.  -07890625  of  a  ton. 

32.  -66796875  of  a  ton. 

33.  2-34375  miles. 

34.  -90625  of  a  cub.  yd. 

35.  -8125  of  2  tons  4  cwt. 

36.  4-2128  of  5  cwt.  2  qr.  9  lb. 

37.  -028125  of  1  mi.  6  fur. 

38.  -390625  of  6  a.  1r.  24  p. 


39.  Find  the  value  of  £-525  +  5-25  of  10s. +  52 -5s. 

40.  Find  the  value  of  £1-285  —  5*115s. +  6-92  farthings. 

41.  Add  together  2-5  of  1  ton  6  cwts.,  3-125  of  2  qrs.  16  lbs., 

and  3-75  of  1  qr. 

42.  Add  together  -9  of  a  pole,  -241  of  a  yd.,  -97  of  a  foot,  and 

•  684  of  an  inch. 

43.  From  -6409  of  1  ac.  2  ro.  take  the  sum  of  -1892  of  4  ac.  and 

•1894  of  3ro. 

44.  Subtract  the  sum  of  -3125  of  6  cwts.  and  -032  of  3  cwts.  2  qrs. 

14  lbs.  4  ozs.  from  2  cwts. 


Find  the  value  of — 

45.  -83  of  2s.  (id. 

46.  -027  of  10s.  6 d. 

47.  -7916  of  a  guinea. 

48.  -048  of  £1,  12s.  9j d. 


49.  -6i  of  1  yd. 

50.  -oi.5  of  1  po. 

51.  -0125  of  5  mi. 

52.  2-35  miles. 


53.  • 42857 i  of  Is.  2d. 

54.  -3571428  of  £1,  Is. 

55.  -0177083  of  £1. 

56.  -0142045  of  £1,  2s. 


57.  Find  the  difference  between  £-6416  and  3-0693  of  8s.  5d. 

58.  Subtract  •l769230  of  5s.  5 d.  from  -509  of  9s.  2d. 

59.  From  -856  of  2  cwts.  26  lbs.  take  3-22?  of  2  qrs.  10  lbs. 

60.  Take  -35  of  5-625  tons  from  -709  of  5  tons  3  cwts.  14  lbs. 


DECIMALS. 
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XL.  DECIMALS. 

Keduction  of  one  Quantity  to  the  Decimal  of  another. 
Express — 

I.  8s.  as  the  decimal  of  £1.  2.  Us.  as  the  decimal  of  £1. 


3.  3s . 

4.  7s . 

..  £1. 

5.  5s . 

..  £1. 

6.  15s . 

7.  2a  6d. . 

8.  4s.  6d.  . 

..  £1. 

9.  2s.  3d. . 

..  £1. 

10.  Is.  9d.  . 

..  £1. 

II.  9d.  . 

..  Is. 

12.  1  \d.  . 

..  Is. 

13.  7}d. . 

..  Is. 

14.  5 Id.  . 

15.  fd.  . 

.  Is. 

16.  11  id. . 

17.  15s.  6d.  . 

.  £5. 

18.  10s.  dd.  . 

..  £3. 

19.  4s.  4}d.  . 

.  £10. 

20.  14s.  7 id. . 

.  £5. 

21.  1  qr.  7  lbs . 

.  10  cwts. 

22.  2  qrs.  21  lbs . 

23.  2  cwts.  1  qr.  7 lbs... 

.  1  ton. 

24.  1  ton  3  cwts.  14  lbs... 

.  5  tons. 

25.  1  lb.  5  ozs . 

.  1  cwt. 

26.  7  ozs . 

.  2  cwts. 

27.  1  chain  . 

.  1  mile. 

28.  2  ft.  7|  in . 

.100  yds. 

29.  1  ac.  1  ro.  10  po.  ... 

.  12  acres. 

30.  3  ac.  1  ro.  2  po . 

.  50  acres. 

31.  Reduce  2s.  7 hd.  to  the  decimal  of  8  guineas. 

32.  Reduce  6s.  6f  d.  to  the  decimal  of  4  guineas. 

33.  What  decimal  of  £100  is  £5,  17 s.  7 

34.  What  decimal  of  £20  is  £ 7 ,  13s.  6f dA 

35.  Express  £5,  3s.  4 \d.  as  the  decimal  of  £1. 

36.  Express  .£14,  10s.  10 \d.  as  the  decimal  of  £1. 

37.  What  decimal  of  £1000  is  §  of  a  guinea? 

38.  What  decimal  of  £100000  is  2f  of  £4? 

39.  What  decimal  of  a  ton  is  2  cwts.  3  qrs.  3  lbs.  8  ozs.? 

40.  What  decimal  of  a  mile  is  11  po.  4  yds.  4|  in.? 

41.  Express  1 }  of  &  of  £1,  12s.  Id.  as  the  decimal  of  £100. 

42.  Express  ^  of  *153  of  12s.  8 d.  as  the  decimal  of  £10. 

43.  Reduce  2*307  of  £1,  3s.  2 \d.  to  pence  and  the  decimal  of  a  penny. 

44.  Reduce  *1703  of  £2,  13s.  3 \d.  to  pence  and  the  decimal  of  a 

penny. 

45.  Reduce  *00125  of  2  qrs.  3£  lbs.  to  ounces  and  the  decimal  of  an 

ounce. 

46.  Reduce  *315  of  9  lbs.  7  ozs.  6  grs.  to  dwts.  and  the  decimal  of 

a  dwt. 
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4  7.  Reduce  *027  of  1  qr.  3  bush.  3  pks.  1  gal.  to  pints  and  the 
decimal  of  a  pint. 

48.  Reduce  1*0374  of  3f  acres  to  sq.  yds.  and  the  decimal  of  a 

sq.  yd. 

49.  Subtract  *0015  of  a  week  from  *375  of  1  hr.  20  min.,  and 

express  the  result  in  seconds  and  the  decimal  of  a  second. 

50.  Subtract  *0023  of  1  week  1  day  from  *63  of  5  hours,  and 

express  the  result  in  minutes  and  the  decimal  of  a  minute. 


Express — 

51.  8 d.  as  a  recurring  dec.  of  Is.  52.  5 d.  as  a  recurring  dec.  of  Is. 


63.  Id  . 

64.  l|d  . 

65.  lOfd  ... 

56.  lljd.  ... 

67.  13s.  4 d 

.  £1. 

58. 

i—* 

? 

00 

.  £1, 

69.  7s.  2d  . 

.  £1. 

60. 

5s.  Id  .. 

.  £1. 

*  *'  i 

61.  Reduce 

10s.  4 d.  to  the  recurring  decimal  of  £1,  7s. 

62 . 

19s . 

M,  8s. 

63 . 

8s.  5d.  . 

£1,  4s. 

64 . 

8s.  7d . 

£3. 

65 . 

5s.  lid  . 

.  13s.  8 d 

66 . 

3s.  8 \d . 

.  12s.  4d 

67 . 

3s.  9d . 

.  4s.  8 d. 

68 . 

4 s.  6c? . 

.  5s.  5 d. 

69 . 

7  cwts.  21  lbs . 

.  2  tons  15  cwt. 

70 . 

2  qrs.  7  lbs . 

.  8  cwts.  1  qr. 

71 . 

1  inch . 

.  1  pole. 

72 . 

1  ft.  6  in . 

.  J  mile. 

73 . 

f  of  1  yard . 

.  §  of  3  fur. 

74 . 

J  of  4  ozs.  19  dwt.  ... 

.  16  dwts.  21  grs. 

75 . 

11  sq.  po.  11  sq.  yds. 

.  1  acre. 

76 . 

1  day  17  hrs . 

.  7  days  7  hrs. 

77.  What  decimal  of  2  guineas  is  £1,  14s.  9f  dA 

78.  What  decimal  of  11  cwts.  is  11  lbs.  11  ozs.  ? 

79.  Express  the  sum  pf  *008927083  of  £100  and  *6857142  ot 

£2,  2s.  7 d.  as  the  decimal  of  £41,  13s.  4 d. 

80.  Reduce  the  difference  between  *101.53846  of  1  qr.  12  lps. 

10  ozs.,  and  *00006510416  of  3  tons  to  the  decimal  of  9  lbs. 
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XLI.  MISCELLANEOUS  EXERCISES. 

1.  Which  is  greater :  Three-thousandths,  or  Three-hundredths? 

2.  Express  in  figures,  as  a  decimal :  Three  and  three-thousandths. 

3.  Express  *000007  in  words. 

4.  Write  T^jjg0  as  a  decimal. 

5.  Add  together  3-8004*  -08456,  327-265?  and  14-00983. 

6.  Subtract  53-94306  from  60-1531. 

7.  Multiply  82-5604  by  -08425. 

8.  Divide  157-311  by  3405. 

9.  Simplify  8-8  —  2-034  X  -35. 

10.  How  many  times  is  -0005  of  a  penny  contained  in  a  shilling? 


11.  Which  is  greater :  Thirty-thousandths,  or  Three-hundredths? 

12.  Express  Thirty-seven  millionths  in  figures. 

13.  Write  -0047  as  a  vulgar  fraction. 

14.  Find  the  sum  of  85-0609,  4-68403,  -00689,  and  529-873. 

15.  Find  the  difference  between  59-98063  and  72-480527. 

16.  Find  the  product  of  -98236  and  370-95. 

17.  Divide,  using  short  division,  271-403  by  64. 

18.  Divide  2-3517  by  -005. 

19.  Simplify  (8-8  —  2-034)  X  -35. 

20.  A  mowed  -175  of  a  field,  and  B  mowed  -0175  of  it:  what 
decimal  part  of  the  field  then  remained  unmown  ? 


21.  Write  down,  at  sight,  tfre  value  of  4-7031  X  100. 

22.  State  fully  in  words  the  meaning  of  2  •  106  inches. 

23.  Express  ^  as  a  decimal. 

24.  Express  -0112  as  a  vulgar  fraction  in  its  lowest  terips. 

25.  What  must  ]be  added  to  91-006705  to  make  100-3? 

26.  Find  the  square  of  -0217. 

27.  Divide,  using  short  division,  -157035  by  -0032. 

28.  Simplify  2-34  X  1-025  -^-0009. 

29.  The  product  of  two  decimals  is  -135;  one  of  them  is  11-25: 

find  the  other. 

30.  Reduce  £1-0375  to  pence. 
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XLI.  MISCELLANEOUS  EXERCISES. 


31.  Write  down,  at  sight,  the  value  of  29*35  +  1000. 

32.  Express  3*00671  as  an  improper  vulgar  fraction, 

33.  Find  the  value  of  116*001  —  47*91308. 

34.  Find  the  value  of  1593  +  *0472. 

35.  Find  the  value  of  2*405  X  *01308. 

36.  Find  the  value  of  27*9875  +  *0059625  +  381*4  +  97  +  *59623. 

37.  Change  into  a  decimal. 

38.  .***«  =  «• 

F  J  -0017 

39.  Eeduce  £5*1875  to  pence. 

40.  Express  2  qrs.  14  lbs.  as  the  decimal  of  half  a  ton. 


41.  Add  Eleven  ten-thousandths  to  Ten  and  eleven  thousandths. 

42.  Write  down,  at  sight,  the  quotient  of  47*83  +  100. 

43.  Find  the  value  of  14*1— 7*568+1  *42325— 5*008+ *2504— 3*197. 

44.  Find  the  cube  of  *023. 

45.  Divide  *00567525  by  *0805. 

46.  Express  3]^  as  a  decimal. 

47.  Simplify  1,44  x  •°032. 

/  •  A 

48.  Express  *7875  of  a  mile  in  furlongs  and  poles. 

49.  How  many  times  is  £-125  contained  in  17* 5s.  ? 

50.  Deduce  £3,  Is.  1  \d.  to  the  decimal  of  £5. 

51.  From  One  hundred,  and  seven  -tenths  take  One-hundred-and- 

s  even-thousandths. 

52.  Write  down  at  sight  the  value  of  57*83  X  1000. 

53.  Find  the  continued  product  of  3*4,  *34,  *034  and  3400. 

54.  Find  the  value  of  24*048— 3*2735— *08— 12*63575— 6*7-1  *311. 

55.  Divide  204*079  by  *0437. 

56.  Express  *71875  as  a  vulgar  fraction  in  its  lowest  terms. 

57.  Simplify 

58.  Find  the  value  of  5*25625  of  1  oz.  13  dwts.  8  grs. 

59.  Express  *42  of  4s.  10 \d.  as  the  decimal  of  £1,  11s.  6d. 

60.  A  book  is  If  inches  in  thickness  ;  the  covers  are  each  ^  in. 

in  thickness,  and  there  are  500  pages ;  what  decimal  of  an  inch 
is  the  paper  in  thickness? 
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61.  Which  is  greater,  *3456  or  *35? 

62.  Write  down  at  sight  as  a  decimal  the  value  of  — 

1000 

63.  Without  dividing,  express  ^  as  a  decimal. 

64.  What  must  be  added  to  87-6993  to  make  392-0062436? 

65.  Divide  the  product  of  -004  and  32-4  by  6-4. 

66.  Simplify  2-345  X  -062  +  -85461. 


67.  Simplify 


22-4  250  1-2 

•25  +  -8  -0075* 


68.  Find  the  smallest  integer  which  contains  7-4  and  1-11  each  an 

integral  number  of  times. 

69.  How  many  times  is  -01  of  an  inch  contained  in  a  yard? 

70.  Express  the  sum  of  .£0-1037  and  £1-0713  in  £  s.  d. 


71.  What  is  the  difference  between  -700  and  -7? 

72.  Write  down  at  sight  as  a  decimal  the  value  of  _.21~  100 . 

100 

73.  Without  dividing,  express  £§£  as  a  decimal. 

74.  Find  -479  +  -479  +  -479  +  -479  +  -479  +  -479  +  -479  +  -479 

+  -479  +  -479. 

75.  Divide  the  difference  between  -7  and  -12  by  -4. 

76.  Simplify  6240-1  —  52-104  -f-  -0835. 


77.  Simplify 


•23  — -023 
•0023  -f  23000* 


78.  Find  the  smallest  decimal  which  contains  -0289  and  1-87,  each 

an  integral  number  of  times. 

79.  How  many  times  is  -003  of  a  shilling  contained  in  a  guinea? 

80.  Express  the  sum  of  -625  of  £3  and  -175  of  £3,  2s.  6d.  as  the 

decimal  of  £50. 


81.  Find  the  value  of  -91  X  19  X  1-01  X  110. 

82.  Without  dividing,  convert  into  a  decimal. 

83.  Reduce  i  +  +  +  to  a  decimal. 

84.  Find  the  sum  of  the  squares  of  -17,  -017  and  -0017. 

85.  Simplify  ^>38425  -  -00183 

r  J  -013  +  -022 

86.  Simplify  (-03  +  -016)  X  -1  -  -03611  +  7-85. 

87.  Find  the  value  of  4-2128  of  5  cwts.  2  qrs.  9  lbs. 

88.  Reduce  -0125  of  T^-  of  1  mile  23  poles  to  inches  and  the 

decimal  of  an  inch. 
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XLI.  MISCELLANEOUS  exercises. 


89.  *278  of  a  certain  sum  of  money  is  £ 1 ,  3s.  2 d.  Find  the  sum. 

90.  Divide  the  sum  of  £10,  2s.  1  d.  between  A,  B  and  C,  so  that  A 

may  have  •  6  of  the  whole  sum,  B  *06  of  it,  and  C  the  rest. 


91.  Express  2*4X3*15  as  a  vu 

92.  Show  that  rJL_  +  ,JL_4 


lgar  fraction  in  its  simplest  form. 
1.1=0 
3  X  4T4  X  5 


93.  Find  the  difference  of  the  squares  of  5*4  and  4*5. 

94.  Simplify  22*891  +  *23  X  (100*1  -  90*09)  -f  -013. 


95.  Simplify 


*00281  X  *0625 
13*39  —  11*985' 


96.  Find  the  value  of  3*725  of  25  miles  4  furlongs. 

97.  Reduce  f  of  *69  of  1  day  3  hours  to  minutes  and  the  decimal 

of  a  minute. 


98.  What  decimal  of  £5,  4s.  6d.  is  *25  of  £1,  6s.  \\d.  ? 

99.  Find  the  value  of  *2  of  6s.  8 d.  +  *4375  of  £1  +  *25  of 

£1,  12s.  Ad.  +  *1  of  a  crown. 

100.  A  man  after  paying  away  *75  of  his  money  to  one  person,  and 
then  *75  of  the  residue  to  another,  had  £6,  13s.  left.  How 
much  had  he  at  first  ? 


101.  Which  is  greater :  *44  or  *4? 

102.  Find  the  complete  quotient  of  9*4  -r  11. 

103.  Reduce  ^  to  a  decimal. 

104.  Convert  *729  into  a  vulgar  fraction  in  its  lowest  terms. 

105.  Add  together  2*137,  3*823  and  1*29. 

106.  Subtract  3*1.62  from  5*714246. 

107.  Multiply  *54  by  3*6. 

108.  Divide  *i23  by  *i,  and  express  the  result  as  a  decimal. 

109.  Find  the  value  of  *09  of  2s.  9 d. 

110.  What  decimal  of  1  cwt.  is  16  lbs.? 


III.  Express  in  figures,  as  a  decimal,  Seventeen  ninety-ninths. 
M2.  Find  the  complete  quotient  of  9*1-7-41. 

113.  Reduce  ^  to  a  decimal. 

114.  Convert  *973  into  a  vulgar  fraction  in  its  lowest  terms. 

115.  Find  the  sum  of  •02'f,  1*345,  and  2*083.- 

116.  Find  the  difference  between  2*535  and  2*535. 
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117.  Express  the  product  of  4  59  and  45  as  a  decimal. 

118.  Divide  3-5  by  7-07,  and  express  the  result  as  a  decimal. 

119.  Find  the  number  of  square  yards  in  -022 f  of  an  acre. 

120.  What-decimal  of  a  guinea  is  equal  to  *375  of  ,£1  ? 


121.  From  sixty-three  hundred  take  sixty- three  hundredths . 

122.  Multiply  3*7532  by  1000,  and  divide  4*27  by  100. 

123.  Change  4*236  into  a  vulgar  fraction  in  its  lowest  terms. 

124.  Reduce  to  a  decimal. 

125.  Divide  *008583  by  *024,  without  changing  the  decimals  into 

vulgar  fractions. 

126.  Simplify  ^  X  *003  X -16 

•008  X  *0029 

,27.  Simplify  *  ]}'**. 

5*681 

128.  Find  the  difference  between  -6  of  6s.  and  -16  of  16s. 

129.  Reduce  1-047  of  14  days  5  hrs.  to  mins,  and  the  decimal  of 

a  minute. 

130.  How  many  pieces  each  *0014  inches  long  can  be  cut  from  a  line 

whose  length  is  2*5  inches?  How  long  is  the  piece  which  is 
left  over  ?  r 


l3L  ^1^°Wn  ^  a  decima1’  EiShty-th ree  nine-hundred-and-ninety- 

132.  Reduce  *016  and  *016  to  vulgar  fractions  in  their  lowest  terms. 

133.  Convert  jfo  and  into  decimals. 

,34‘  ^00^  decimal  mU8t  •°00471  be  d^ided  to  give  the  quotient 

136.  Simplify  of  of  1-6. 

•61  *416 


136.  Simplify  12-4  + -064  — -066 

•002. 

137.  Multiply  2-407  by  83  without  Converting  the  decimal  to  a 

vulgar  fraction. 

138.  Find  the  value  of  £15-125  +  17-30255.  +  9-62cf. 

139.  Subtract  -406  of  2  acres  1  rood  from  5-25  of  1  rood  13  perches 

and  express  the  answer  in  perches  and  the  decimal  of  a  perch. 

140.  How  many  bits  each  -13  of  a  foot  long,  can  be  cut  from  a  length 

ot  1  yard,  and  what  decimal  of  an  inch  will  be  left  over? 
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141.  Write  down  the  product  of  *670  X  100. 

142.  Which  is  greater:  ^  or  *17? 


^  -Zll 

143.  Express  — 

•  21 


as  a  vulgar  fraction  in  its  simplest  form. 


...  a-  (1-005  +  -201)  (1-005  - -201) 

l44‘  SlmP'lfy  ' -  1-005  X  -201 - L  _ 

145.  Find  the  sum  of  *2,  *02,  *002  and  *0002. 


146.  Multiply  3*21.4:  by  *058,  without  converting  the  decimals  into 

vulgar  fractions. 

147.  A  book  of  384  pages  is  exactly  1  inch  thick  exclusive  of  the 

cover.  What  decimal  of  an  inch  is  the  paper  in  thickness  ? 

148.  Express  the  difference  between  £137*75  and  ,£13  *775  in  £  s.  d. 

149.  Find  the  value  of  *416  of  ^^035  °f  *0285714  of  11$.  8 d. 


150.  Sixty-six  shillings  are  coined  from  a  pound  Troy  of  a  metal  con¬ 
taining  37  parts  pure  silver  and  three  parts  alloy.  Express  as 
the  decimal  of  an  ounce  Troy  the  quantity  of  pure  silver  in  one 
shilling. 


151.  Which  is  greatest,  and  which  least,  of  the  decimals  ‘037,  *037, 
•037? 


152.  Express  A  +  A  _|_  as  a  decimal. 

ico  a-  i  f  3,9  X  "95  X  -051 
l53‘  SlmpWy  -085  X  -0065  X  3^8 

154.  Eeduce  *003518  to  a  vulgar  fraction  in  its  lowest  terms. 

155.  Multiply  *027  by  *21,  and  express  the  result  as  a  decimal. 
1*2-7  1*3 


156.  Simplify  12*83- 


1*4-7-  1*5 


157.  How  many  times  does  £387*5  contain  *001024  of  Is.  l\^d.  ? 

158.  Add  together  *0075  of  a  week,  *463  of  3  days  4  hours,  and 

5*643  of  1  hour  6  min.,  and  express  the  answer  in  minutes 
and  the  decimal  of  a  minute. 


159.  Find  the  value  of  ‘43  X  —  -  —  X  —  of  4*.  2d. 

•43 - 34 

160.  If  *714285  of  an  estate  is  pasture,  *142857  of  it  is  wood,  and 

the  remaining  71  acres  is  arable  land;  of  how  many  acres  does 
the  whole  estate  consist? 
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161.  Express  -0034618  as  a  vulgar  fraction  in  its  lowest  terms 

132.  Multiply  6-47  by  1000,  and  - 14285?  by  100. 

163.  Add  together  2-64,  -375,  -125  and  -3. 

164.  Simplify  9,1  X  I2’l  X  17-1 

1-33  X  1-43  X  1 -65 


165.  Divide  1  by  -0125,  and  by  -oi25. 

166.  Multiply  -247  by  2-671428,  and  give  the  result  as  a  decimal. 

167.  Find  the  value  of  -813802083  of  6  cwts.  without  converting 


the  decimal  into  a  vulgar  fraction. 

168.  Find  the  difference  between  -76  0f  3s.  1  Id  and 
same  sum.  2 


•76  of  the 


169.  Express  the  sum  of  A,  cwt,  A-  or, 

m  ounces  and  the  decimal  or  an  ounce. 


tV  lb.  and  ^  oz. 


170.  A  can  do  *16  of 
•0083  of  it  in 


a  piece  of  work  in  -072  of  a  day,  and  B  can  do 
125  of  an  hour;  which  is  the  faster  workman? 


171.  Express  JS  as  a  decimal  without  dividing. 

172.  Convert  into  a  decimal. 

173.  Divide  1-9  by  -0025,  and  by  -102?. 

174.  Divide  -674387  by  402-35  as  far  as  five  places  of  decimals. 

I7S'  ■SSfiff1  trom  3'i4286f'  -  * 

i7c  a-  5-63  5.ei 

lmP  i  y  -f-  jg.yi  giving  the  result  as  a  decimal. 

'77.  Siapv,ly  ;  witlloulco„,rting 

mala  into  vulgar  fractions.  ' 

178.  Show  that  f  of  0f  £  of  3s.  4d.  is  greater  than  *6  of  *0? 
or  *13  of  3$.  9 d. 

I79'  EdecTmalof3l“0f  °f  13*  **  ^  ‘13§  of  £1>  4s‘  “ 

,8°‘  A0nnA  B  g,°  fr-T  England  to  America  in  different  ships  A’s 
ship  travels  without  stopping  at  the  rate  of  42-5  miles  in  every 

•16  of  a  day;  and  B’s  travels,  also  without  stopping  at  the  rate 

voyage!  ^  '°°25  °fanh°Ur-  ™^kei’the  quicker 


ISL  Without  dividing,  find  the  number  of  places  of  non-recurring 
decimal  figures  m  the  decimal  which  is  equivalent  to  T?&U-  S 

it ^  o  o  A  •  ...  16400 ' 


182.  Find  the  sum  of  3, 
C  M  27) 


•3,  *03,  -3,  *03  and  *03. 
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183.  Multiply  3-1285714  by  -0063,  giving  the  result  as  a  vulgar 

fraction. 

184.  Divide  47-8:13  by  -3125  without  converting  the  decimals  into 

vulgar  fractions. 

185.  Show  that  ^  =  -034487&,  and  that  -037  =  (-3)3. 


186.  Simplify 


/  *63  X  1-25 
Vl-83  X  3-25 


1-6  X  2-25 
6-1  X  2} 


)  +  •  583. 


187.  Find,  without  converting  the  decimals  into  vulgar  fractions,  the 

value  of  £-4736142  + £-5065941 

188.  What  decimal  of  £1  must  be  added  to  -09  of  £6,  13s.  4 \d. 

that  the  result  may  be  15s.  ? 

189.  How  many  times  could  -0007  of  a  shilling  be  taken  from  £41 

and  what  decimal  of  a  penny  would  be  left  over? 

190.  What  time  is  it  when  the  part  of  the  day  that  has  gone  is  -7  of 

the  part  that  remains  ? 


191.  Without  dividing,  find  the  number  of  non-recurring  decimal 

places  in  the  decimal  equal  to 

192  Express  35^  +  +  99 ^  +  A) 

192.  Exp  63(^  +  >5)  +  65(.8  +  A) 

simplest  form. 

193.  Reduce  ^  ^  -7  + ;  *  1 


as  a  vulgar  fraction  in  its 


2X3X4  3X4X5  4X5X6 


to  a  decimal. 


194.  Prove  that  ^  =  -05882^,  and  hence  without  further  division 

obtain  the  value  of  to  ten  places  of  decimals. 

195.  Divide  the  square  of  -017  by  the  square  of  -68. 

196.  The  quotient  of  66420666  +  7358  is  9027:  hence  write  down  at 

sight  the  quotients  of  6642-0666  +  7358000  and  -066420666 
+  -007358. 

197.  Find  the  sum  of  1020-3,  102-03,  10-203,  10203,  -10203  and 

1  -0203. 

198.  Simplify  ^  of  5-8 +  2f  of  -90476:1  —  4J  of  •  569230?. 

199.  Express  the  difference  between  #-378  of  13s.  10 \d.  and  -378  of 

16s.  6d.  as  the  decimal  of  -426  of  £1,  17s.  6d. 

200.  What  day  of  the  week  is  it  when  at  noon  on  that  day  -3571428 
of  the  week  is  gone  ? 


UNITARY  METHOD. 
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XLII.  THE  UNITARY  METHOD, 

or  Single  Rule  of  Three. 

If  8  lbs.  cost  10*.,  what  will  12  lbs.  cost  at  the  same  rate? 

If  15  lbs.  cost  20*.,  what  will  21  lbs.  cost  at  the  same  rate? 

■  If  14  tons  cost  £8,  what  will  35  tons  cost  at  the  same  rate* 

•  If  10  tons  cost  £6,  what  will  45  tons  cost  at  the  same  rate  ? 

'  If  6  yds-  cost  15s->  what  will  22  yds.  cost  at  the  same  rate? 

■  If  18  yds.  cost  21*.,  what  will  81  yds.  cost  at  the  same  rate? 
If  3  lbs.  cost  5*.,  what  will  2  lbs.  cost  at  the  same  rate* 

If  4  lbs.  cost  7*,  what  will  3  lbs.  cost  at  the  same  rate? 

If  8  tons  cost  £6,  what  will  5  tons  cost  at  the  same  rate* 

If  10  tons  cost  £8,  what  will  7  tons  cost  at  the  same  rate* 

II.  If  9  yds.  cost  12*,  what  will  2  yds.  cost  at  the  same  rate? 

2.  If  18  yds.  cost  27*,  what  will  8  yds.  cost  at  the  same  rate? 

3.  If  8  lbs.  cost  12*,  how  many  lbs.  cost  15*.  at  the  same  rate? 

4'  If  6  lbs’  coat  10s->  how  “any  lbs.  cost  35*.  at  the  same  rate? 

5.  If  9  tons  cost  £6,  how  many  tons  cost  £14  at  the  same  rate? 
B.  If  12  tons  cost  £8,  how  many  tons  cost  £18  at  the  same  rate? 
7.  If  18  lbs.  cost  15*,  how  many  lbs.  cost  10*.  at  the  same  rate? 

3.  If  12  lbs.  cost  39*,  how  many  lbs.  cost  26*.  at  the  same  rate? 

3.  If  28  yds.  cost  21*,  how  many  yards  cost  15*.  at  the  same  rate  ? 

•  f  9  yds.  cost  57s,  how  many  yards  cost  38*.  at  the  same  rate? 

*’  ,**?*}“  tr^el  ?  miles  in  15  minutes,  bow  many  miles  will  it 

travel  in  10  minutes  at  the  same  rate? 

“  "if  20  miles  in  24  minutes,  how  many  miles  will 

it  travel  in  16  minutes  at  the  same  rate?  J 

(.  If  a  watch  gain  25  seconds  in  10  days,  how  many  seconds  will 
it  gain  in  18  days  at  the  same  rate? 

.  If  a  watch  lose  15  secs,  in  6  days,  how  many  seconds  will  it 
lose  m  7  days  at  the  same  rate  ? 

•  h“"  ™“ 

'  A*S  4 how  “"y  l“«™  i* 

’  If>fi4  ,houra  f  man  travel  26  miles,  how  far  would  he  travel 
m  6  hours  at  the  same  rate  ? 

If  a  steamer  travel  161  miles  in  14  hours,  how  far  would  it  go 
m  8  hours  at  the  same  rate?  8 
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29.  If  in  15  weeks  a  labourer  earn  £12,  in  how  many  weeks  would 

he  earn  £28? 

30.  If  in  51  weeks  a  labourer  earn  £34,  in  how  many  weeks  would 

he  earn  £10? 

31.  If  2  men  hoe  a  field  in  6  days,  how  long  would  3  men  take? 

32.  If  7  men  hoe  a  field  in  3  days,  how  long  would  21  men  take? 

33.  If  5  men  can  do  a  piece  of  work  in  4  days,  how  long  would 

4  men  take  to  do  as  much? 

34.  If  8  men  can  do  a  piece  of  work  in  27  days,  how  long  would 

12  men  take  to  do  it? 

35.  If  4  men  can  mow  a  field  in  5  days,  how  many  days  would 

10  men  take  to  mow  it? 

36.  If  8  men  can  mow  a  field  in  3  days,  how  long  would  12  men 

take  to  mow  it? 

37.  If  3  men  can  do  a  piece  of  work  in  6  days,  how  long  would 

2  men  take  to  do  it? 

38.  If  49  men  can  do  a  piece  of  work  in  32  days,  how  long  would 

28  men  take  to  do  as  much  ? 

39.  If  18  men  in  10  days  do  a  certain  amount  of  work,  how  long 

would  45  men  take  to  do  it? 

40.  If  24  men  can  finish  a  piece  of  work  in  45  days,  in  how  many 

days  would  60  men  finish  it? 

41.  If  4  men  can  do  a  piece  of  work  in  90  days,  how  many  men 

could  do  the  same  in  36  days? 

42.  If  123  men  can  finish  a  certain  work  in  18  days,  how  many 

men  would  be  required  to  do  as  much  work  in  2  days? 

43.  If  30  men  took  14  days  for  a  certain  task,  how  many  men  could 

have  done  it  in  20  days? 

44.  If  171  men  take  12  days  to  perform  a  certain  task,  how  many 

men  would  be  able  to  complete  the  same  in  19  days? 

45.  How  long  would  food,  sufficient  to  feed  35  men  for  20  days, 

supply  50  men  at  the  same  rate? 

46.  How  long  would  a  supply  of  food,  sufficient  to  feed  16  men  for 

27  days,  supply  36  men  with  the  same  rations? 

47.  If  a  stack  of  hay  will  feed  8  horses  for  18  weeks,  how  many 

horses  would  it  feed  for  16  weeks? 

48.  If  a  quantity  of  corn  will  feed  20  horses  for  45  days,  how  many 

horses  will  it  feed  equally  well  for  36  days? 

49.  If  I  lend  a  man  £40  for  3  months,  for  how  many  months  should 

he  lend  me  £60  in  return? 

50.  If  I  lend  a  man  £100  for  39  weeks,  for  how  long  ought  he  to 

lend  me  £75  in  return? 
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61.  If  4  lbs.  of  sugar  cost  10c?.,  what  will  7  lbs.  of  the  same  kind 
of  sugar  cost  ? 

52.  If  3  lbs.  of  tea  cost  5s.,  what  will  8  lbs.  of  the  same  kind  of  tea 
cost  ? 

63.  If  8  lbs.  of  sirloin  cost  6s.  4 <?.,  what  will  14  lbs.  cost? 

64.  If  7  yards  of  calico  cost  4s.  8c?.,  what  will  13  yards  of  the 

same  kind  cost? 

55.  If  12  yards  of  ribbon  cost  7 s.  6d.,  what  will  40  yards  of  the 
same  ribbon  cost  ? 

66.  If  6  lbs.  of  lard  cost  4s.  3c?.,  what  is  the  cost  of  10  lbs.? 

67'  “cosU00^  C°St  w*lat’  at  t^le  same  rate,  would  13  cows 

68.  If  54  horses  cost  .£3600,  what,  at  the  same  rate,  would  42  horses 

cost  { 

69.  When  4  lbs.  of  fresh  butter  cost  5s.,  what  is  the  cost  of  3  lbs.  ? 

60.  When  a  9-lb.  leg  of  mutton  costs  6s.  4\d.,  what  should  be  the 

price  of  a  7-lb.  leg? 

61.  If  40  articles  are  worth  £1,  16s.,  what  is  the  value  of  35  of 

them  { 

62.  Find  the  value  of  56  articles,  any  16  of  which  are  worth  £2, 10s. 

63.  If  26  gross  of  pens  cost  £1,  4s.,  what  would  65  gross  of  the 

same  kind  of  pens  cost? 

64.  When  51  score  of  cabbages  cost  8s.  6c?.,  what  should  be  given 

tor  85  score?  & 


66.  If  17  sheep  are  worth  £48,  9s.,  what  is  the  value  of  11  similar 
sheep  ( 

66.  If  15  lamte  are  worth  .£32,  5s.,  what  is  the  value  of  52  equally 


67.  If  5  copies  of  a  book  cost  5s.  7£c?.,  what  is  the  cost  of  23  copies? 

68.  If  41  copies  of  a  book  cost  15s.  4Jc?.,  what  is  the  price  of  3 


69.  When  3800  fleeces  are  worth 
similar  fleeces? 


.£950,  what  is  the  value  of  8300 


70.  If  2640  fleeces  sell  for  £ 660 ,  what  would  6240  fleeces  sell  for 
at  the  same  rate  ? 

71  wi%r cost  °f  5  iba  °f  tea>  if  3  ibs'  °f  the  ®ame  tea  c°8t 

72.  What  is_  the  cost  of  9  lbs.  of  coffee  at  the  rate  of  7s.  8Ac?  for 

5  lbs.?  z 

73.  Find  the  cost  of  91  oranges,  at  7  for  sixpence. 

74.  Find  the  cost  of  156  oranges,  at  13  for  a  shilling. 
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75.  Find  the  value  of  a  dozen  articles,  any  five  of  which  are  worth 

£1,  18s.  9  d. 

76.  Find  the  value  of  3  dozen  articles  when  any  seven  of  them  are 

worth  £1,  Is.  10£c£. 

77.  Find  the  cost  of  39  lambs  at  the  rate  of  £ 5 ,  18s.  for  four. 

78.  Find  the  cost  of  85  sheep  at  the  rate  of  .£16,  15s.  for  five. 

79.  What  should  be  the  rent  of  7  acres,  if  the  rent  of  145  acres  of 

land  of  the  same  kind  is  .£228,  7s.  6 d.  ? 

80.  Find  the  rent  of  111  acres,  if  the  rent  of  10  acres  of  the  same 

kind  of  land  is  £18,  6s.  8 d. 

81.  If  a  labourer  earns  £6,  5s.  in  7  weeks,  in  how  many  weeks 

does  he  earn  £8,  5s.  ? 

82.  If  a  labourer  earns  £7,  4s.  in  9  weeks,  in  how  many  weeks  does 

he  earn  £4  ? 

83.  If  6  sheep  cost  £13,  10s.,  how  many,  at  the  same  rate,  can  be 

bought  for  £33,  15s.  ? 

84.  If  7  sheep  cost  £22,  8s.,  how  many,  at  the  same  rate,  can  be 

bought  for  £60,  16s.? 

85.  How  many  eggs,  at  14  for  a  shilling,  can  be  bought  for  £1,  2s.  6d.  ? 

86.  When  eggs  are  sold  at  24  for  Is.,  how  many  can  be  bought  for 

£1,  11s.  5 \d.% 

87.  If  a  pigeon  fly  17  \  miles  in  15  minutes,  how  long  will  it  take 

to  go  14  miles? 

88.  If  an  express  train  travel  4\  miles  in  5  minutes,  how  long  will 

it  take  to  travel  36  miles  at  the  same  rate? 

89.  How  far  will  a  train  go  in  35  minutes  at  the  rate  of  6  miles  in 

a  quarter  of  an  hour? 

00.  How  far  will  a  train  go  in  21  minutes  at  the  rate  of  50  miles 
per  hour? 

91.  How  long  would  40  men  take  to  do  the  work  which  25  men 

can  do  in  24  days? 

92.  How  long  would  27  men  take  to  do  the  work  which  36  men 

can  do  in  12  days? 

93.  How  many  miles  ought  22  tons  to  be  carried  for  the  money 

which  pays  the  carriage  of  10  tons  for  33  miles? 

94.  How  far  should  14  cwts.  be  carried  for  the  money  which  is  paid 

for  the  carriage  of  3  tons  for  21  miles? 

95.  How  long  can  13  horses  be  kept  on  the  food  which  lasts  7 

horses  for  52  days? 

96.  If  a  chest  of  tea  last  a  family  of  10  persons  for  22  weeks,  how 

long  should  an  equally  large  chest  last  a  family  of  8  persons? 

97.  How  far  should  48  tons  be  carried  for  the  same  sum  as  will  pay 

for  the  carriage  of  36  tons  for  144  miles? 
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98.  If  the  carriage  of  6£  cwts.  for  114  miles  cost  4s.  8 d.,  how  far 

ought  3£  cwts.  to  be  carried  for  the  same  money  ? 

99.  If  the  first-class  railway  fare  for  a  journey  of  57  miles  be  9s.  6d ., 

what  should  be  the  first-class  fare  for  a  journey  of  122  miles?* 

100.  If  the  second-class  fare  for  102  miles  is  10a.  7 id.,  what  should 

be  the  second-class  fare  for  272  miles? 

101.  If  17  yards  of  silk  cost  £4,  8s.  6^d,  what  would  120  yards  cost? 

102.  If  13  yards  of  cloth  cost  £ 7 , 11s.  8 d,  what  would  73  yards  cost? 

103.  If  18  gallons  of  beer  cost  £1,  Is.,  what  is  the  cost  of  3  pints? 

104.  If  18  gallons  of  beer  cost  .£1,  Is.,  what  is  the  cost  of  11  pints? 

105.  If  3  cwts.  cost  7s.  9 d,  what  will  4  tons  4  cwts.  cost? 

106.  If  3  lbs.  3  ozs.  cost  2s.  10 d,  what  will  17  lbs.  7  ozs.  cost? 

107.  If  1  cwt.  2  qrs.  14  lbs.  of  sugar  cost  £3,  Os.  8 d,  what  is  the 

cost  of  7  lbs.  ? 

108.  If  1  cwt.  3  qrs.  4  lbs.  of  sugar  cost  .£1,  17s.  6d.,  what  is  the 

cost  of  11  lbs.? 

109.  If  14  cwts.  8  lbs.  of  steel  cost  .£54,  3s.  6d.,  what  is  the  cost 

of  17  cwts.  16  lbs.? 

110.  If  3  cwts.  12  lbs.  cost  .£13,  13s.  6d.,  what  is  the  cost  of 

5  cwts.  20  lbs.? 

111.  If  9  gallons  of  beer  cost  10s.,  what  is  the  value  of  a  pint  and 

a  half? 

112.  If  3  lbs.  of  tea  be  worth  10s.,  what  is  the  value  of  an  ounce 

and  a  half? 

113.  If  17  yards  of  calico  cost  12s.  9d.,  what  is  the  cost  of  12£  yards? 

114.  If  15  yards  of  flannel  cost  £ 1 ,  13s.  9 d,  how  much  will 

20  J  yards  cost  ? 

116.  If  4f  yds.  of  cloth  cost  £4,  14s.  3d,  what  is  the  cost  of 
5^  yards? 

116.  If  6|  tons  of  coal  cost  £ 6 ,  15s.  5 d,  what  is  the  price  of  5  tons 

3  cwts.  ? 

117.  If  2  tons  3  cwts.  3  qrs.  of  sugar  cost  £61,  5s.  Od,  what  will 

5  cwts.  1  qr.  16  lbs.  cost? 

118.  If  4  cwts.  2  qrs.  7  lbs.  of  coffee  cost  £36,  3s.  lid,  what  is  the 

cost  of  3  qrs.  14  lbs.? 

119.  If  2  roods  15  poles  of  land  cost  £59,  7s.  6d,  what  would 

8  ac.  0  ro.  17  poles  of  the  same  land  cost? 

120.  When  the  value  of  47  lbs.  1  oz.  Troy  of  silver  was  £184, 16s.  Old, 

what  was  the  value  of  84  lbs.  9  ozs.  ? 

121.  If  l£  lbs.  of  butter  cost  Is.  5 $d,  how  much  can  be  had  for  5 Jd? 

122.  If  2£  lbs.  of  butter  cost  2s.  8ld,  how  much  can  be  bought 

for  3 id.l  6 
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123.  If  12  bushels  of  wheat  cost  £ 2 ,  05.  9d .,  how  many  bushels  can 

be  bought  for  £55,  Os.  3 d.  ? 

124.  How  many  bottles  of  wine  can  be  bought  for  £26,  3s.  3d.  if 

15  dozen  cost  £34,  2s.  6 d.% 

125.  If  £3,  105.  is  the  wages  of  a  servant  for  18  weeks,  for  how 

many  weeks  would  her  wages  be  £8,  15s.  ? 

126.  If  2  qrs.  5  bush,  of  wheat  be  worth  £3,  11s.  9 d.,  how  much 

can  be  bought  for  £85,  8s.  4 d.  ? 

127.  If  45  yards  of  silk  cost  <£29,  18s.  3d.,  how  many  yards  can  be 

bought  for  £9,  19s.  5 dA 

128.  If  288  yards  of  calico  cost  £4,  \4s.  \0\d.,  how  many  yards  can 

be  bought  for  £1,  11s.  7 \dA 

129.  If  the  scale  of  a  map  is  25  miles  to  an  inch,  what  length  on  the 

map  represents  415  miles? 

130.  A  map  is  made  on  the  scale  of  6  miles  to  an  inch;  what  distance 

on  the  map  represents  375  miles? 

131.  How  many  sheep  worth  £2,  17s.  6d.  each  should  be  given  in 

exchange  for  69  pigs  worth  £2,  12s.  6 d.  each? 

132.  How  many  horses  worth  £21,  2s.  6d.  each  should  be  given  in 

exchange  for  52  cows  worth  £11,  7s.  6 d.  each? 

133.  If  7  francs  are  worth  5s.  8^c?.,  what  is  the  value  of  20570  francs? 

134.  If  3  dollars  are  worth  12s.  6d.,  what  is  the  value  of  73025  dollars? 

135.  If  6  ac.  3  ro.  18  po.  of  land  be  let  for  £21,  9s.  9 d.,  what,  at 

the  same  rate,  is  the  rent  of  34  ac.  1  ro.  10  po.  ? 

136.  If  3  ac.  2  ro.  12  po.  of  land  grow  15  qrs.  3  bush.  2  pks. 

of  wheat,  what  should  be  the  produce  of  7  ac.  3  ro.  36  po. 
of  the  same  land? 

137.  If  44  yds.  1  ft.  9  in.  of  cloth  cost  £42,  7s.  9 d.,  what  is  the 
cost  of  74  yds.  11  in.? 

138.  If  7  cwts.  2  qrs.  11  lbs.  of  flour  cost  £7,  Is.  10c?.,  what  would 

5  tons  17  cwts.  of  the  same  kind  of  flour  cost? 

139.  If  13  cwts.  2  qrs.  16  lbs.  of  rice  cost  £15,  17s.  6\d.,  what 

will  3  tons  1  cwt.  1  qr.  16  lbs.  cost? 

140.  If  1  ton  13  cwts.  1  qr.  9  lbs.  5  ozs.  cost  £186,  13s.  3jo?., 

what  will  17  cwts.  7  ozs.  cost? 

141.  If  1000  square  yards  of  meadow  produce  a  load  of  hay,  how 

many  loads  should  25  acres  yield  ? 

142.  How  many  miles  will  a  coach,  travelling  at  the  rate  of  7J  miles 
an  hour,  go  between  10.15  a.m.  and  5.45  p.m.? 

143.  If  4  tons  are  carried  193  miles  for  17s.  4 d.,  what  will  it  cost 

to  carry  6  tons  3  cwts.  3  qrs.  the  same  distance? 

144.  If,  travelling  at  the  rate  of  12£  miles  an  hour,  I  require  15£ 

hours  to  complete  a  journey,  in  how  many  hours  shall  I  com¬ 
plete  it  if  I  increase  my  rate  of  travelling  by  7^  miles  an  hour? 
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145.  A  map  is  made  on  the  scale  of  12  miles  to  an  inch;  how  far 

apart  are  two  towns  the  names  of  which  on  the  map  are 
inches  apart?  ^  * 

146.  Edinburgh  is  330  miles  from  London;  how  far  apart  should 

these  names  be  placed  on  a  map  the  scale  of  which  is  30  miles 
to  an  inch  ? 


147.  What  should  be  the  price  of  4  lbs.  7  ozs.  18  dwts.  of  gold 

when  2  lbs.  11  ozs.  15  dwts.  is  worth  £116,  17s.  Qd.  1 

148.  If  gold  is  worth  £4,  3s.  4 d.  per  ounce,  what  is  the  value  of  a  bar 

weighing  4  lbs.  5  oz.  5  dwts.  21  grs.  1 

149.  The  shadow  of  an  upright  staff  6  ft.  high  measures  7  ft.  6  in  • 

“°w  higo  18  a  tower  whose  shadow>  at  same  time,  measures 
40  yards?  ’ 

What  is  the  height  of  a  tower  whose  shadow  measures  25  yards 
10  m  when  an  upright  stick  2  ft.  8  in.  long  has  a  shadow 
2  ft.  2  m.  long? 

Silver  is  at  3s.  6d  per  oz.,  gold  at  £3,  17$.  10 \d.  peroz.;  how 
much  gold  is  equivalent  to  7  lbs.  5  ozs.  of  silver  ? 

If  gold  is  £ 3 ,  17s.  6d.  per  ounce,  and  silver  is  £ 2  14$.  per  lb. 
what  is  the  value  of  a  piece  of  silver  of  equal  weight  with  a 
piece  of  gold  worth  ,£1085  ?  6 


150. 


151. 


152. 


153. 


154. 


If  68  chests  of  tea,  each  weighing  2  qrs.  17  lbs.,  cost  ,£625, 13$.  5 d.% 
how  much  did  34  lbs.  of  the  tea  cost? 

a  5?^  ?Cre?  H  ^  ^or  a  year>  w^iat  should 

be  the  rent  of  land  of  the  same  quality  measuring  15  acres 
2  roods  4  poles  11  sq.  yards? 

155.  If  the  rent  of  810a.  Or.  33£ r.  be  £1620,  8s.  4\d.,  how  much 
land,  at  the  same  rent  per  acre,  would  be  rented  for  £1389 
15$.  9a.  ?  ’ 


156.  If  26  acres  2  roods  25  poles  of  land  be  sold  for  £4691  10s 

what,  at  the  same  rate,  will  415  ac.  30  po.  2f  sq.  yds.  sell  for? 

157.  A  clock  which  gains  uniformly  10  seconds  per  hour  is  set  right 

at  6  p.m.  on  April  22;  when  will  it  again  denote  correct  time? 

158.  A  clock  which  gains  at  a  uniform  rate  shows  the  correct  time  at 

noon  on  May  1st,  and  again  at  noon  on  August  9th.  How 
much  has  it  gained  at  3  p.m.  on  June  7th? 

159.  A  watch  loses  23  secs,  every  13  days:  it  is  10  minutes  fast  at 

noon  on  May  18th;  how  much  fast  or  slow  will  it  be  at  noon 
on  Nov.  3rd? 

160.  A  clock  gains  uniformly  55  seconds  per  day.  It  is  3  minutes 

too  fast  at  noon  on  Monday;  what  time  will  it  indicate  at 
12  minutes  past  7  on  the  next  Saturday  morning? 
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XLIII.  THE  UNITARY  METHOD  {continued), 

or  Double  Rule  of  Three. 

1.  If  4  men  in  6  days  earn  £5,  what  will  15  men  earn  in  8 

days?* 

2.  If  10  men  in  12  days  earn  ,£18,  what  will  28  men  earn  in  15 

days? 

3.  If  £7  is  earned  by  6  men  in  5  days,  what  will  14  men  earn 

in  12  days? 

4.  If  £20  is  earned  by  8  men  in  12  days,  what  will  9  men  earn 

in  22  days? 

5.  If  8  men  earn  £9  in  10  days,  what  will  20  men  earn  in  12 

days? 

6.  If  4  men  earn  £16  in  15  days,  what  will  7  men  earn  in  24 

days? 

7.  If  6  men  in  3  days  mow  12  acres,  how  many  acres  will  7  men 

mow  in  9  days  ? 

8.  If  8  men  in  4  days  mow  28  acres,  how  many  acres  will  12 

men  mow  in  6  days? 

9.  If  10  men  mow  15  acres  in  2  days,  how  many  acres  will  18 

men  mow  in  6  days? 

10.  If  6  men  mow  21  acres  in  5  days,  how  many  acres  will  11 

men  mow  in  9  days? 

11.  If  4  men  in  15  days  earn  £16,  what  will  3  men  earn  in  10 

days? 

12.  If  6  men  in  5  days  earn  £7,  10s.,  what  will  4  men  earn  in 

3  days? 

13.  If  10  men  in  3  days  mow  20  acres,  how  many  acres  will  9 

men  mow  in  2  days  ? 

14.  If  6  men  in  5  days  mow  24  acres,  how  many  acres  will  5  men 

mow  in  4  days? 

15.  If  4  men  in  6  days  earn  £5,  10s.,  what  will  30  men  earn  in 

2  days? 

10.  If  10  men  in  12  days  earn  £18,  what  will  25  men  earn  in  7 

days? 

17.  If  £20  is  earned  by  6  men  in  5  days,  what  will  2  men  earn 

in  9  days? 

18.  If  8  men  earn  £9  in  10  days,  what  will  3  men  earn  in  22 

days? 

19.  If  10  men  mow  15  acres  in  2  days,  how  many  acres  will  6  men 

mow  in  5  days? 


*  Here,  and  in  all  similar  questions,  the  words  “  at  the  same  rate”  are  implied. 
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20.  If  3  men  mow  20  acres  in  8  days,  how  many  acres  will  11  men 

mow  in  6  days? 

21.  If  £8  is  earned  in  5  days  by  6  men,  how  many  men  would 

earn  £4  in  3  days? 

22.  If  <£20  is  earned  in  12  days  by  8  men,  how  many  men  would 

earn  <£15  in  9  days? 

23.  If  4  men  earn  £6  in  12  days,  how  many  men  will  earn  £15 

in  10  days? 

24.  If  10  men  in  12  days  earn  £15,  how  many  men  will  earn  £36 

in  8  days? 

25.  If  8  men  earn  £14  in  10  days,  how  many  men  will  earn  £63 

in  15  days? 

26.  If  the  wages  of  29  men  for  12  days  are  £87,  how  many  men 

should  receive  £405  for  54  days? 

27.  If  8  men  in  4  days  mow  28  acres,  how  many  men  will  mow 

21  acres  in  6  days  ? 

28.  If  6  men  mow  20  acres  in  5  days,  how  many  men  will  mow 

70  acres  in  3  days? 

29.  If  16  men  reap  76  acres  in  6  days,  how  many  men  will  reap 

114  acres  in  9  days? 

30.  If  7  men  reap  57  acres  in  9  days,  how  many  men  will  reap 

38  acres  in  2  days? 

31.  If  10  men  earn  £18  in  12  days,  in  how  many  days  will  35 

men  earn  £21  ? 

32.  If  6  men  earn  £9  in  5  days,  in  what  time  will  15  men  earn 

£4,  10s.  ? 

33.  If  10  men  mow  15  acres  in  2  days,  in  how  many  days  will  3 

men  mow  18  acres? 

34.  If  8  men  in  4  days  mow  28  acres,  in  how  many  days  will  6 

men  mow  21  acres? 

35.  If  48s.  is  charged  for  the  carriage  of  8  cwts.  for  128  miles,  how 

far  would  4  cwts.  be  carried  for  6s.  ? 

36.  What  is  the  cost  of  the  carriage  of  15  cwts.  for  12  miles,  if  6 

cwts.  is  carried  20  miles  for  4s.  ? 

37.  If  lOf  acres  are  mown  by  3  men  in  3  days,  in  what  time  could 

112  acres  be  mown  by  96  men? 

38.  If  Ilf  acres  are  mown  in  2  days  by  6  men,  how  long  will  3 

men  take  to  mow  17f  acres? 

39.  If  14  men  earn  £9,  16s.  in  7  days,  what  will  20  men  earn  in 

4  days? 

40.  If  4  men  earn  £3,  18s.  in  64  days,  what  will  17  men  earn  in 

21f  days? 
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41.  If  17  men  earn  £6,  7s.  6 d.  in  2  days,  how  long  will  it  take 

one  man  to  earn  £11,  5 s.  ? 

42.  If  15  labourers  earn  £68,  12s.  6 d.  in  24  days,  how  long  will 

20  labourers  take  to  earn  £137,  5s.  ? 

43.  If  the  rent  of  8  acres  for  half  a  year  be  £4,  16s.,  what  is  the 

rent  of  23  acres  for  3  months  at  the  same  rate  ? 

44.  If  the  rent  of  9  acres  be  £11,  5s.  per  year,  find  one  quarter’s 

rent  of  350  acres  at  the  same  rate. 

45.  If  4  chests,  each  containing  20  lbs.  of  tea,  cost  £6,  6s.  Sd., 

what  is  the  cost  of  15  chests  each  containing  90  lbs.  of  the 
same  kind  of  tea? 

46.  If  the  carriage  of  2  tons  for  60  miles  be  £1,  12s.  6<£,  what,  at 

the  same  rate,  is  the  charge  for  the  carriage  of  17  tons  for  14 
miles? 

47.  If  16  horses  eat  12  pecks  of  oats  in  10  days,  how  long  will  63 

bushels  last  56  horses? 

48.  If  7  bushels  2  pecks  of  corn  feed  10  horses  for  7  days,  how 

many  horses  will  3  quarters  6  bushels  feed  for  10  days? 

49.  If  8  men  dig  a  field  of  %  acres  in  19  days,  how  long  will  5 

men  take  to  dig  a  field  of  5  ac.  1  ro.  10  po.  ? 

50.  If  the  carriage  of  13  cwts.  2  qrs.  for  124  miles  be  £6,  9s.  4 d., 

how  far  can  1  ton  11  cwts.  be  carried  for  £2,  8s.  6o?.? 

61.  If  4  lbs.  of  bread  cost  5 \d.  when  wheat  is  44s.  per  quarter, 

what  should  be  the  cost  of  6  lbs.  of  bread  when  wheat  is  48s. 
per  quarter? 

62.  If  a  five-penny  loaf  weighs  4  lbs.  when  wheat  is  35s.  per  qr., 

what  should  be  the  weight  of  a  three-penny  loaf  when  wheat  is 
32s.  per  qr.  ? 

63.  If  6  men  do  a  piece  of  work  in  10  days,  working  8  hours  a 

day,  how  many  hours  a  day  must  5  men  work  to  do  as  much 
in  9  days? 

54.  How  many  men,  in  14  days  of  9  hours  each,  can  do  as  much 

work  as  21  men  in  18  days  of  8  hours  each? 

55.  In  how  many  days  of  12  hours  each  would  100  men  do  as  much 

work  as  45  men  can  do  in  16  days  of  10  hours? 

56.  How  many  hours  per  day  must  24  men  work  in  order  to  do  in 

5  days  twice  as  much  work  as  25  men,  working  6  hours  a  day, 
can  do  in  4  days? 

57.  How  many  days  would  36  men,  working  7  hours  a  day,  re¬ 

quire  to  do  a  piece  of  work  which  24  men,  working  9  hours 
20  minutes  a  day,  can  do  in  9  days? 

58.  How  many  men,  working  11  hours  per  day,  can  do  in  91  days 

as  much  work  as  143  men,  working  9  hours  per  day,  can 
accomplish  in  133  days? 
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59.  If  6  men  do  a  piece  of  work  in  30  days  of  9  hours  each,  how 

many  men  could  do  ten  times  as  much  work  in  25  days  of  8 
hours?  J 

60.  If  25  men  do  a  certain  amount  of  work  in  14  days  of  8  hours 

each,  in  how  many  days  of  10  hours  each  would  7  men  do  * 
of  the  same  amount  of  work  ?  5 

61.  If  3  men  reap  8  acres  in  5  days,  working  8  hours  a  day,  in 

how  many  days  will  8  men,  working  12  hours  a  day,  reap 
192  acres?  r 

62.  If  12  men,  working  8  hours  a  day,  could  do  f  of  a  piece  of 

work  in  20  days,  in  how  many  days  could  15  men,  working 
10  hours  a  day,  do  £  of  it? 

63.  If  26  men,  working  8  hours  a  day,  earn  ,£41,  12 $.  in  6  days, 

how  much  will  17  men,  working  9  hours  a  day,  earn  in  39 
days,  if  they  all  are  paid  at  the  same  uniform  rate  per  hour? 

64.  If  12  men,  working  9  hours  a  day,  earn  £37,  1 6s.  in  12  days, 

m  how  many  days  of  8  hours  each  would  21  men  earn 
,£102,  18$.,  if  paid  at  the  same  rate  per  hour? 

65.  If  3  pumps  in  4  hours,  working  45  minutes  per  hour,  can 

discharge  16200  gallons  of  water  from  the  hold  of  a  ship;  how 
many  gallons  can  5  pumps,  working  40  minutes  per  hour  for 
72  hours,  discharge? 

66.  If  5  men  dig  a  trench  in  l£  days,  working  9  hours  a  day; 

how  long  would  one  man  take  to  dig  a  trench  half  as  long  again, 
of  the  same  depth  and  half  the  width,  working  10  hours  a  day? 

67.  If  14  men  can  build  a  wall  19  feet  long  and  4  feet  high  in  6 

days  of  10  hours  each;  how  many  men  would  be  required  to 
build  a  wall  of  the  same  kind,  38  feet  long  and  3  feet  high,  in 
9  days  of  7  hours  each?  6 

68.  How  many  men,  working  8  hours  a  day,  could  dig  a  trench  8 

yards  long,  8  feet  wide,  and  8  inches  deep,  in  the  same  num¬ 
ber  of  days  that  9  men,  working  12  hours  a  day,  could  dig  a 
trench  12  yards  long,  12  feet  wide,  and  12  inches  deep? 

69.  If  16  men  build  a  wall  25  yards  long  and  6  feet  high  in  14 

days  of  9  hours  each,  in  how  many  days  of  8  hours  each  would 

7  men  build  a  wall  30  yards  long  and  5  feet  high? 

70.  If  20  men,  working  7  hours  per  day,  build  a  wall  800  feet  long 

and  10  feet  high  in  14  days,  how  many  hours  a  day  must  15 
men  work  to  build  a  wall  900  feet  long  and  15  feet  high  in 
21  days? 

71.  If  6  men  dig  a  trench  15  yards  long  and  2  yards  wide  in  3 

days  of  12  hours  each,  how  many  days  of  8  hours  each  will  8 
men  take  to  dig  a  trench  of  the  same  depth  10  yards  long  and 

8  yards  wide?  & 
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72.  if  18  men  dig  a  trench  630  yards  long,  3  yards  wide  and  2  ft. 

deep  in  12  days  of  10  hours  each,  how  many  men  would  be 
required  to  dig  a  trench  330  yards  long,  7  yards  wide  and  3 
feet  deep  in  22  days  of  9  hours  each  ? 

73.  If  3  compositors,  in  15  days  of  10  hours  each,  can  set  in  type 

300  pages  averaging  55  lines  per  page  and  40  letters  pel*  line; 
in  how  many  days  of  8  hours  each  will  5  compositors  set  up 
400  pages,  averaging  60  lines  per  page  and  44  letters  per  line  ? 

74.  If  6  compositors,  in  16  days  of  10^  hours  each,  can  set  in 

type  720  pages,  each  page  containing  on  the  average  60  lines, 
and  each  line  40  letters;  in  how  many  days  of  7  hours  each 
will  9  compositors  set  in  type  960  pages,  averaging  45  lines 
per  page  and  50  letters  per  line  ? 

76.  If  the  carriage  of  9  tons  11  cwts.  1  qr.  for  114  miles  cost 
£3,  11s.  3 d.,  how  much  should  be  charged  for  carrying  5  tons 
4  cwts.  2  qrs.  39  miles  further  ? 

76.  If,  when  meat  is  9 d.  per  lb.,  it  costs  £11,  16s.  3 d.  to  supply  a 

family  of  12  persons  for  24  weeks,  what  should  be  the  cost  of 
meat  for  a  family  of  18  persons  for  14  weeks  when  the  price 
has  risen  3 d.  per  lb.  ? 

77.  If  3  men  working  8  hours  a  day  can  build  a  wall  SO'  feet  long, 

6  feet  high  and  2  feet  thick,  in  5  days;  how  many  men 
working  7  hours  a  day  will  be  required  to  build  a  wall  of  simi¬ 
lar  materials  100  feet  long,  7  feet  high,  and  twice  as  thick, 
in  25  days'? 

78.  If  124  men  in  5|  days  of  1 1  hours  each  can  dig  a  trench  232 £ 

yards  long,  3  ft.  8  in.  wide,  and  2  ft.  4  in.  deep;  in  how 

many  days,  of  9  hours  each,  will  36  other  men  dig  a  trench 
337^  yards  long,  5  ft.  7J-  in.  wide,  and  3  ft.  6  in.  deep;  sup¬ 
posing  that  each  man  of  the  second  set  is  capable  of  doing  as 
much  work  in  6  hours  as  each  man  of  the  first  set  can  do  in 

7  hours? 

79.  A  garrison  of  3000  men  is  supplied  with  provisions  for  15  weeks 

at  the  rate  of  13  ounces  per  man  per  day.  How  many  men 

must  leave  in  order  that  the  provisions  may  last  those  who 

remain  for  26  weeks,  allowing  each  man  10  ounces  per  day  ? 

80.  In  11  days  250  men  working  9  hours  a  day  complete  528  yds. 

of  an  embankment  which  is  to  be  lj  miles  long.  How  many 
‘  additional  men  must  be  employed  in  order  that,  if  all  work  10 
hours  a  day,  the  embankment  may  be  finished  in  33  days  more? 


TABLES. 


127 


Money. 


4  farthings  (/.)  =  1  penny  (d.). 
12  pence  =  1  shilling  ( s .). 
20  shillings,  or  240  pence  =  1  pound  (£). 


Note.  A.  florin  =  2s.;  a  crown  =  5s. ;  a  guinea  =  21s. 

A  sovereign  =  20s.,  or  8  half-crowns,  or  10  florins,  or  40  sixpences, 
or  80  threepences,  or  480  half-pence,  or  960  farthings 


Time. 


60  seconds  (sec.)  =  1  minute  (min.). 

60  minutes  =  1  hour  (hr.). 

24  hours  =  1  day. 

7  days  =  1  week  (wJc.). 

365  days  =  1  (common)  year  (yr.). 

366  days  =  1  leap  year. 


Note.- A  common  year  =  52  weeks+1  day;  a  century  contains  100  years- 
a  lunar  month  contains  about  4  weeks.  years’ 

The  year  is  divided  into  12  calendar  months,  of  which  February  in 
common  years  contains  28  days;  and,  in  leap  years,  29  days;  * 

OT1  i  Thirty  .days  hath  September,  April,  June,  and  November 
and  the  remaining  seven  calendar  months  each  contain  31  days 

In' ar7J^VCCUrS  TVn  f0Ur  years  (exceP*  at  the  end  of  a  century), 
year  AW  d,i  1  whet>)er  any  year  (not  the  last  in  a  century)  is  a  leap 

isTeanvear  Titnfl  ^  **  4’  “nd  if  there  is  no  remainder  it 

eap  year.  But  if  the  year  ends  a  century  it  is  not  leap  year  unless  the 
first  two  figures  divide  by  4  without  remainder. 


Avoirdupois  Weight. 


16  drams  (dr.)  =  1  ounce  (oz.). 

16  ounces,  or  7000  grains  =  1  pound  (lb.). 

14  pounds  =  1  stone  (st.). 

28  pounds,  or  2  stones  =  1  quarter  (qr.). 

4  quarters,  or  8  stones,  )  _  , 

or  112  pounds  j  =  1  hundredweight  (cwt.). 

20  hundredweights  =  1  ton. 


Note.  This  weight  is  used  for  all  common  substances;  e.g.  coal,  meat,  &c. 


Troy  Weight. 

or.  24  grains  (gr.)  =  1  pennyweight  (dwt.). 

20  pennyweights,  or  480  grains  =  1  ounce  Troy  (oz.  Tr.). 

12  ounces  Troy  =  1  pound  Troy  (lb.  Tr.). 

W-eifKt  iS  °nI?  Td  for  “Iver  and  jewellery. 
The  gram  alone  is  the  same  m  both  Avoirdupois  and  Troy  weights. 
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TABLES. 


Long  Measure. 

12  inches  (in.)  =  1  foot  (ft.). 

3  feet,  or  36  inches  =  1  yard  (yd.) 

1760  yards  =  1  mile  (mi.). 

yards,  or  11  half-yards  =  1  pole  (po.\  rod,  or  perch  (per.). 
40  poles,  or  220  yards  =  1  furlong  (fur.). 

8  furlongs  =  1  mile. 

Note. — A  chain  =  22  yards,  or  4  poles ;  100  links  =  1  chain. 

A  fathom  =  6  feet ;  a  cable-length  =  120  fathoms ;  a  knot  =  6080  feet. 
A  hand  =  4  inches.  A  league  =  3  miles. 

2£  inches  =  1  nail ,  4  nails  =  1  quarter,  4  quarters  =  1  yard. 


Square  Measure. 

144  square  inches  (sq.  in.)  =  1  square  foot  (sq.  ft.). 

9  square  feet  =  1  square  yard  (sq.  yd.). 

30J-  (i.e.  X  5J)  square  yards,  )  f  1  square  pole  (sq.  po.,  or  P.), 
or  121  square  quarter-yards  j  (  or  square  perch. 

40  square  poles  =  1  rood  (ro.  or  R). 

4  roods,  or  4840  square  yards  =  1  acre  (ac.,  or  A.). 

>7 an  ^  i  *7 an  aCrJjS  \  =  1  square  mile  (sq.  mi.). 

or  1760  X  1760  square  yards  )  ^  v  *  7 

Note.  — A  square  chain  =  100  X  100  square  links,  or  22  x  22  square 
yards ;  10  square  chains  =  1  acre. 


Cubic  Measure. 

1728  (i.e.  12  X  12  X  l2)  \  _  i  cubic  foot  (cub.  ft.). 
cubic  inches  (cub.  in.)  )  \  j  / 

27  (i.e.  3x3x3)  cubic  feet  =  1  cubic  yard  (cub.  yd.). 


Capacity. 

2  (imperial)  pints  (pt.)  =  1  (imperial)  quart  (gtf.)j  . , 

4  quarts,  or  8  pints  =  1  gallon  (gal.)  ) 

2  gallons  =  1  peck  (pJc.)  "j 
4  pecks,  or  8  gallons  =  1  bushel  (bush.)  I  ^  corr]S  * 

8  bushels  =  1  quarter  (qr.)  j 

Note. — A  hogshead  of  beer  =  54  gallons;  a  hogshead  of  wine  =  63  gallons; 
a  pipe  of  wine  =  2  hogsheads.  4  gills  =  1  imperial  pint. 

6  “reputed”  quarts  {i.e.  common  wine  bottles)  contain  a  gallon. 

“  A  pint  of  pure  water  weighs  a  pound  and  a  quarter.” 

A  cubic  foot  of  water  weighs  1000  ounces. 


Number. — 12  units  =  1  dozen;  12  dozen  =  1  gross.  20  units  =  1  score. 


Paper. — 24  sheets  =  1  quire ;  20  quires,  or  480  sheets  =  1  ream. 


EXEBCISES.— Part  ii. 


VARIOUS  APPLICATIONS  OF  THE 
FOREGOING  METHODS. 


A.  Agents  of  Different  Powers,  &c. 

’■  If^ni  ,12  ,b°ysf  equivalent  to  that  of  7  men,  how  long 

•  5  days?  k  15  ^  t0  d°  a8  mUch  work  as  21  men  can  do  in 

2.  If  40  women  can  do  a  piece  of  work  in  20  days,  in  how  manv 

thYtSoTU3dmen?mend0lt’theWOrkof  5  WOmen  being  equal  to 

3.  If  two  men  can  do  as  much  as  3  boys,  and  if  6  men  can  com 

i».%  t“,w  '“"t  v"Mi  5 

4-  ski 

being  supposed  to  be  equal  to  that  of  4  women? 

6'  If.,3  b°y?  eat  as  mu°h  as  4  men,  and  it  cost  £1,  14*  6d  to  feed 

tan  fbo;8zka  tzr h  ™ld  * cost *»  ^  “ 

t>.  If  5  men  and  9  boys  could  do  a  piece  of  work  in  17  days,  in 
how  many  days  would  9  men  and  12  boys  do  it;  the  work  of 
2  men  being  equal  to  that  of  3  boys  ? 

Iffn7nq°f^  e?Q  \  tons  of  ha^  in  a  month,  how  long  would  35 
sheep?  49  SheeP’  ^  °X  consumin£  three  tiuies  as  much  as  a 

If  8  men  with  5  boys  can  do  as  much  as  5  men  with  18  boys 
how  many  boys  can  do  as  much  as  6  men?  J  ’ 

If  either  4  men,  or  7  boys,  could  perform  a  piece  of  work  in  5 
hours,  how  long  would  4  men  and  21  boys  take? 

If  “ Lsbeep>  ,or  18  lambs-  eat  96  bushels  of  turnips  in  a  fort- 
bushels^  l0ng  W‘  14  Sheep  and  21  lambs  take  t0  eat  64 

If  7  men,  or  12  boys,  can  hoe  a  field  of  12  acres  in  6  days 
working  10  hours  a  day,  in  how  many  days  of  8  hours  each 
can  14  men  and  6  boys  hoe  a  field  of  60  acres? 

>2.  If  5  men  can  mow  33  acres  in  5  days  working  11  hours  a  day, 
how  many  days  would  4  men  take  to  reap  32  acres  working 

mow°6?S  a  day’  Whe“  ^  takeS  aS  l0“g  t0  reaP  5  acres  as  <*> 
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13.  If  6  men  earn  as  much  as  9  women  in  a  day,  and  9  women  as 

much  as  12  boys,  how  long  will  it  take  6  men,  9  women  and 
12  boys,  working  together,  to  earn  £19,  165.,  a  boy’s  earnings 
being  a  Is.  a  day  ? 

14.  If  14  labourers  could  dig  a  field  of  potatoes  in  5  days,  how 

many  additional  men  would  be  required  to  finish  the  work  3 
days  sooner? 

15.  Fifty  navvies  are  engaged  to  make  an  embankment  3  miles  long. 

After  working  6  days,  and  completing  6  furlongs,  30  of  them 
strike  work.  How  long  will  the  rest  take  to  finish  it? 

16.  A  contractor  undertook  to  finish  a  certain  work  in  60  days. 

After  30  men  had  been  employed  for  20  days  he  found  that 
only  J-  of  the  work  was  done.  How  many  extra  men  must  he 
employ  in  order  to  complete  the  work  in  the  specified  time? 

17.  A  garrison  of  5400  men  was  provisioned  for  13  weeks,  when  a 

reinforcement  arrived  and  the  provisions  only  lasted  9  weeks ; 
what  was  the  strength  of  the  reinforcement? 

18.  A  garrison  of  5985  men  is  provisioned  for  180  days,  but  after 

•  72  days  it  is  reinforced  by  171  men.  How  long  do  the  pro¬ 

visions  last? 

19.  A  number  of  workmen  perform  a  certain  task  in  60  days  of  11 

hours  each.  How  many  extra  hours  a  day  would  they  have  to 
work  to  do  the  same  amount  in  the  same  time,  taking  a  half 
holiday  on  the  last  day  in  each  week? 

20.  Three  men  can  do  as  much  work  as  5  boys :  the  wages  of  3  boys 
are  equal  to  those  of  2  men.  A  work  on  which  40  boys  and 
15  .  men  are  employed  takes  8  weeks  and  costs  .£350 :  how 
long  would  it  take,  and  what  would  it  cost,  if  20  men  and  20 
boys  were  employed  ? 


B.  Assets,  Dividends,  &c. 

21.  A  bankrupt’s  debts  are  £6228;  his  available  assets  £188,  25.  9d 

How  much  can  he  pay  in  the  pound? 

22.  A  bankrupt’s  assets  are  £10,252,  45.  8 d.  and  his  liabilities 

£13,901,  65.  8d.  How  much  can  he  pay  in  the  pound  ? 

23.  A  bankrupt’s  debts  are  £3427,  6*5.  8 d.  and  his  assets  are  only 

£2184,  185.  6d.  How  much  will  a  creditor  receive  to  whom  he 
owes  £375,  105.? 

24.  A  bankrupt  pays  a  dividend  of  5 5.  6 d.  in  the  pound.  One  of  his 

creditors  received  £27,  I85.  3d.;  what  was  the  amount  of  the 
debt  due  to  this  creditor? 

25.  A  creditor  received  165.  3d.  in  the  pound,  and  thereby  lost 

£135,  lOs. :  how  much  was  due  to  him? 

26.  A  bankrupt  paid  a  dividend  of  85.  2d.  in  the  pound,  and  one  of 

his  creditors  received  £376,  55.  Id. :  what  did  this  creditor  lose? 
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RATES,  TAXES,  ETC. 


what 


27.  debt  of  £230,  the  creditor  lost  £142,  11$  Old  ■ 

dividend  did  the  bankrupt  pay?  ’  *  " 

28'  AiSTtef0fh^  Pound;  his  assets,  after  deduct 
mg  tne  costs  of  his  bankruptcy,  are  £1888 :  find  his  debts? 

^223nk15?tv/  dOf\ •‘‘TiS*  *2  £800’  10s->  his  assets  to 

are  paid  in  full  •  wW  j— *s>  f  48’  \S'  have  a  Prior  claim  and 
are  paid  m  full .  what  dividend  can  he  pay  on  the  rest? 

A  banhrupt’s  liabilities  are  £2672,  17s.  6 d;  his  assets  £1 640 

Debts  amounting  to  ,£325,  12s.  6d.  are  fully  secured  and  the 

£140  ie?,PenSep  ,connect?d  with  his  bankruptcy  amount  to 

claim  is  for  £47,  13?  !  crecttOT  receive  whose 


29 


30. 


C.  Kates,  Taxes,  &c. 

31.  Find  the  income-tax  on  £653  at  7 d.  in  the  pound 

32,  a::>ziii‘i£3%7  sr  **  “ in  'h*  ■»»“*•  *“»«  - « 

33'  M  l*1®  pound  amounts  to  £,  3, 

H  ****** 

“•  “• — *« » 

36’  UJu&  1*n„8a?V  the  income'tax  on  £1477,  what  is  it  on 
<£1020,  10$.  at  the  same  rate? 

37.  If  a  parish  is  rated  at  2s.  Id.  in  the  pound,  what  do  the  rates 
amount  to  on  a  house  valued  at  £85,  10s.  per  annum? 

S8‘  AXw°f  t  i“, the  Pound  on  a  Parish  produces  £745  is  3d  ■ 
what  is  the  rateable  value  of  the  parish  ?  ’  ’ 

39‘  If±V?m°n  a  house  rented  for  £26  amount  to  £2,  14s  2d 
what  is  the  rental  value  of  another  house  in  the  stme  parish 
on  which  the  rates  amount  to  £6,  15s.  5 d.t  P 

40.  By  the  reduction  of  the  income-tax  from  7 d.  to  5 d  in  the  pound 
a  man  saved  £7,  15s.  ML;  what  was  his  income?  P°Und 

4L  t  £  tr  ******  * 

42  *■» 

43’  Flrnlphefg-r0SS  in?me  whic,h  is  reduced  to  £812  net  by  the  pay¬ 
ment  of  income-tax  at  8 d.  in  the  pound.  3  P  ' 

44.  A  man’s  gross  income  is  £666,  16s.  8 d.;  find  his  net  income  after 
an  income-tax  of  6 d.  in  the  pound  has  been  paid  ’ 

46‘  .ne*  after  payment  of  income-tax  at  6 d.  in  the 

pound  is  £1755;  what  would  it  be  if  the  tax  were  lOd.  ? 
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D.  Fractions. 

46.  Three-eighths  of  a  number  is  27 ;  find  the  number. 

47.  Five-sevenths  of  a  number  is  65 ;  what  is  the  number? 

48.  What  number  exceeds  its  fifth  part  by  44? 

49.  The  sum  of  a  number  and  its  fifth  part  is  42 ;  find  the  number. 

50.  What  is  the  number  whose  fifth  part  exceeds  its  seventh  part  by  6? 

51.  Find  the  number  the  sum  of  whose  fifth  and  seventh  parts  is  108. 

52.  What  number  is  that  the  sum  of  the  third,  fourth  and  fifth  parts 

of  which  is  47  ? 

53.  What  number  exceeds  the  sum  of  its  fourth,  sixth  and  eighth 

parts  by  231  ? 

54.  Find  the  sum  of  money  of  which  amounts  to  £22,  85.  10 \d. 

55.  Five-ninths  of  a  sum  of  money  is  11$.  If  d. ;  find  the  sum. 

56.  Two-thirds  of  a  certain  sum  of  money  exceeds  §  of  it  by  £1,  Is. 

1  \d.\  find  the  sum. 

57.  A  lost  |  of  all  the  marbles  he  had  to  B,  won  17  from  C,  and  then 

had  30;  how  many  had  he  at  first? 

58.  A  paid  f  of  his  money  to  B,  and  then  had  8s.  2d.  left.  What 

did  he  pay  to  B  ? 

59.  A  man  went  If  of  his  journey  by  train,  of  it  by  tram,  and 

walked  the  remaining  8  miles.  What  was  the  length  of  his 
journey? 

60.  A  pole  stands  with  \  of  its  length  in  mud,  J  in  water,  and  10 

feet  in  air.  How  long  is  it? 

61.  A  boy  spent  $■  of  his  money  at  one  shop,  £  of  the  remainder  at 
another,  and  then  had  2 \d.  left.  What  had  he  at  first  ? 

62  After  paying  A  of  the  contents  of  my  purse  to  one  person,  |  of 

the  remainder  to  another,  and  £  of  what  then  remained  to  a 
third,  there  still  remained  Is.  3 d.  How  much  was  there  in  the 
purse  at  first  ? 

63  A  boy  spent  §  of  his  pocket-money  in  oranges,  l  of  what  he  had 

left  in  apples,  and  f  of  what  then  remained  in  sweets,  and  had 
1  \d.  left.  What  had  he  at  first? 

64.  The  liquid  in  a  cask  fills  §  of  the  cask;  after  13  gallons  have 

been  drawn  off  it  fills  4  of  the  cask.  How  many  gallons  will 
the  cask  hold  ? 

65.  A  cask  is  i  full;  after  10  gallons  have  been  drawn  from  it,  it  is 

one  gallon  short  of  half  full.  How  many  gallons  will  it  hold  ‘ 

66.  If  a  man  can  do  §  of  a  piece  of  work  in  -fc  of  a  day,  how  long 

will  it  take  him  to  do  the  whole  ? 

67.  If  in  f  of  a  day  a  man  does  of  his  work,  how  long  does  it  take 

him  to  do  it  all  ? 


TIME  AND  WORK. 
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E.  Time  and  Work. 

68'  A 15°  da  vs”1  How"!  a  fi6ld  10  tyS-  B  alone  could  mow  it  in 
-  Bow  ong  would  it  take  them  working  together? 

9.  A.  can  mow  a  field  in  12  days*  B  in  half  that  p,-™,.  i  , 
would  they  take  together?  7  ’  “  hat  tlme:  how  Ion« 

Ain  ^8  Team  :Phow  t^woukl  u!ey  tekew^H^totethe'r?1'116 
7L  alone  in  half  an  hour: 
12.  If  t^e  cold-water  tap  alone  is  opened  a  bath  is  filled  in  9  minutes- 

74'  T1^!,ta).{?S  ?n  separately  fill  a  cistern  in  10,  12  and  15  minutes 

iSwf  ”“ld  th*  “•*“  **• *°  *u  it  *U  a™ 

75-  \ZuaZfS.tXr’  21  "WBi“  <*  l->«S 

7e-  •*  *»-- 

77  2  d*^ 

78' 

9‘  Ifj.t“an.eatsfour*hreePenny  loaves  in  5  days,  and  his  wife  eats 

<■“  *"»  *~S" 

8°'  be  i« 

both  are  opened,  how  long  will  it  take  to  fill?  ^  18  empty  and 

8L  0minuteSfillSIf  the6™  *“  ®  minutes:  another  empties  it  in  15 

and  then  both  taps  are 

82'  Ar4.Ww*; ULi  ■*“ — *>  “ " 

83'  AtheyLtlfdtohhAarrdenhin  7  days;  with  C  to  help  them 
.  y  °  ,  d0  lfc  m  5  days :  how  long  would  C  take  alone? 

.  A  B  and  C  together  can  finish  a  piece  of  work  in  8  davs-  A 

*>“«!»  »  4?  tot 

86‘  Ain°25  danvsbUilAft  WAU7n  3°  ,dayS>  which  B  alone  could  build 
fe  hei  i.}  £fter  A  has  worked  alone  for  10  days  B  cornea 
to  help  him.  How  many  days  after  this  will  the  work  be  done? 
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EXERCISES  XLtV. 


86.  A  and  B  together  can  do  a  piece  of  work  in  7^  hours,  B  and  C 

in  10^  hours,  A  and  C  in  8f  hours.  How  many  hours  would 
A,  B  and  C  together  take  to  do  the  work  ? 

87.  A  and  B  together  reap  5  acres  in  3  days ;  B  and  C  reap  3  acres 

in  2  days;  A  and  C  reap  7  acres  in  5  days.  How  long  would 
A  alone  take  to  reap  23  J  acres! 

88.  A  is  twice  as  good  a  workman  as  B :  how  long  would  each  alone 

take  to  do  what  they  can  do  together  in  4  days! 

89.  A  can  do  a  piece  of  work  in  30  days,  and  B  can  do  the  same  in 

20  days.  After  A  has  worked  alone  for  1 3  days,  B  helps  him 
for  2  more  days  and  then  C  joins  thetn,  and  the  work  is  com¬ 
pleted  3  d4ys  later.  Hotv  long  would  C  alone  take  to  do  the 
whole  work! 

90.  A,  B  and  C  together  could  do  a  piece  of  work  in  60  days.  They 

work  at  it  together  for  10  days,  and  then  A  leaves  off,  and  B 
and  C  work  together  for  20  days  more,  when  B  leaves  off,  and 
C,  working  ^  longer  each  day,  then  finishes  the  work  alone  in 
96  more  days.  C,  working  at  his  former  rate,  could  have  done 
the  whole  in  222  days.  How  long  would  B  take  alone! 


F.  Time  and  Distance. 

Express  in  feet  per  second  the  rates — 

91.  60  miles  per  hour.  92.  45  miles  per  hour. 

93.  10£  miles  per  hour.  94.  3£  miles  per  hour. 

95.  How  many  yards  does  a  horse,  trotting  at  the  fate  of  8  miles 

an  hour,  go  in  half  a  minute  ? 

96.  How  many  yards  does  a  steamer,  which  travels  at  the  rate  of  18 

knots  an  hour,  go  in  \  of  a  minute ! 

Express  the  following  rates  in  miles  per  hour — 

97.  11  feet  per  second.  98.  27^  feet  per  second. 

99.  32  feet  per  second.  100.  625  feet  per  second. 

101.  A  body  moves  over  100  yards  in  9  seconds;  express  its- rate  in 
miles  per  hour. 

102.  How  many  miles  would  a  man  go  in  an  hour  who  walks  uni¬ 

formly  at  the  rate  of  11  yards  ni  5  seconds! 

103.  If  a  train  88  y^rds  long  occupies  5  seconds  in  passing  a 

signal- post,  at  the  r&te  of  how  many  miles  per  hour  is  it  moving? 

104.  If  telegraph  posts  are  55  yards  apart,  and  a  passenger  finds  that 

he  passes  12  every  minute,  how  many  miles  an  hour  is  the 
train  travelling! 

105.  How  many  seconds  will  a  train  120  yards  long,  travelling  at 

the  fate  of  30  miles  an  hour,  take  to  pass  completely  over  a 
bridge  122  yards  long? 
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B06.  A  train,  88  yards  long,  takes  12  seconds  to  pass  completely 
over  a  bridge  66  yards  long :  how  many  miles  an  hour  is  the 
train  travelling?  . 

107.  If  a  train,  80  yards  long,  going  42  miles  an  hour,  takes  a 
quarter  of  a  minute  to  pass  completely  through  a  station,  how 
long  is  the  station? 

\08.  If  a  train  leaves  London  at  5  a.m.,  travelling  at  the  rate  of  40 
miles  an  hour,  at  what  time  should  it  reach  a  town  136  miles 
distant,  25  minutes  being  spent  in  stoppages? 

109.  Two  men  start  from  the  same  place  at  the  same  time,  one 
towards  the  north  at  3^  miles  an  hour,  the  other  towards  the 
south  at  8 J  miles  an  hour :  how  far  apart  are  they  at  the  end 
of  7\  hours? 

NO.  A,  who  travels  8£  miles  per  hour,  and  B,  who  travels  7£  miles 
per  hour,  start  at  the  same  time  from  places  56  miles  apart 
to  meet  each  other :  how  many  hours  after  the  start  will  thev 
meet? 

111.  Two  boys  start  at  the  same  time  on  bicycles  from  places  80 

miles  apart  and  ride  to  meet  each  other,  travelling  at  11  and 
miles  an  hour  respectively :  how  far  apart  will  they  be  in 
3j  hours? 

112.  My  friend,  who  walks  4  miles  an  hour,  starts  from  a  place  15 

miles  off  at  the  same  time  that  I  start  to  meet  him.  When  we 
meet  I  have  walked  6  miles ;  at  what  rate  do  I  walk  ? 

113.  Two  persons,  A  and  B,  start  at  the  same  time  from  places  2£ 

miles  apart,  A  walking  away  from  B  at  the  rate  of  3j  miles 
per  hour,  and  B  following  him  at  the  rate  of  4  miles  an  hour. 
How  long  will  it  take  B  to  catch  A? 

114.  A  starts  from  a  certain  place  and  travels  uniformly  at  the  rate  of 

fy  miles  per  hour.  Two  hours  later  B  follows,  travelling  at 
the  uniform  rate  of  12  miles  per  hour.  How  long  will  it  take 
B  to  catch  A? 

115.  An  express  train  leaves  London  for  York  at  10  a.m.  travelling 

at  the  rate  of  42  miles  an  hour.  A  slow  train  leaves  York  at 
8.30  for  London  and  travels  at  the  average  rate  of  24  miles  an 
hour.  How  far  from  London  will  they  be  when  they  pass  each 
other,  the  distance  between  London  and  York  being  200  miles? 

116.  A  train  88  yards  long  travelling  at  the  rate  of  45  miles  per 

hour  overtook  a  man  running  by  the  side  of, the  line  and  passed 
him  in  5  seconds.  At  what  rate  was  this  man  running?  The 
same  train  met  another  man  walking  at  the  rate  of  3  miles 
per  hour ;  how  long  did  it  take  to  pass  him  ? 

(17.  How  long  will  it  take  a  train  76  yards  long  travelling  at  the 
rate  of  45  miles  an  hour  to  completely  pass  another  train  78 
yards  long,  travelling  on  a  parallel  line,  at  the  rate  of  35  miles 
per  hour,  when  they  move  (i)  in  opposite  directions,  (ii)  in  the 
same  direction? 
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EXERCISES  XLIV. 


118.  An  express  train  travelling  at  the  rate  of  52  miles  an  hour 

overtakes  a  coal  train  half  as  long  again  as  itseif,  travelling  on 
a  parallel  line  at  the  rate  of  16  miles  an  hour,  aud  passes  it 
completely  in  12  J  seconds;  find  the  length  of  each  train. 

119.  In  a  game  at  hare  and  hounds  the  hare  had  a  start  of  10 

minutes  and  ran  at  the  uniform  rate  of  5f  miles  per  hour; 
the  hounds  followed  at  the  rate  of  miles  an  hour.  The 
length  of  the  course  was  8  miles.  Was  the  hare  caught? 

120.  A  starts  3  minutes  after  B  for  a  place  4\  miles  distant.  B, 
on  reaching  his  destination,  immediately  returns,  and  after 
walking  a  mile  meets  A.  If  A’s  speed  be  3J  miles  per  hour, 
what  is  B’s  speed? 

121.  A  thin  candle  8  inches  long  which  bums  at  the  rate  of  3 

inches  in  2  hours,  and  a  thick  candle  5J  inches  long  which 
burns  at  the  rate  of  2  inches  in  3  hours,  are  lighted  at  the 
same  time.  After  what  interval  will  (i)  both  be  the  same 
length ;  (ii)  the  thick  candle  one  inch  longer  than  the  thin 
one? 

122.  If  the  current  of  a  river  flow  at  the  rate  of  2  miles  per  hour 

and  it  take  a  man  3  hours  to  row  9  miles  up  the  stream, 
how  long  will  it  take  him  to  return  ? 

Clocks. 

At  what  time  do  the  hands  of  a  clock  point  in  the  same  direction — 

123.  Between  3  and  4?  124.  Between  7  and  8? 

125.  Between  5  and  6?  126.  Between  4  and  5? 

At  what  time  are  the  hands  in  opposite  directions — 

127.  Between  2  and  3?  128.  Between  10  and  11? 

129.  Between  8  and  9?  130.  Between  3  and  4? 

At  what  times  are  the  hands  at  right  angles — 

131.  Between  6  and  7?  132.  Between  1  and  2? 

133.  Between  12  and  1?  134.  Between  9  and  10? 

135.  How  soon  after  4  o’clock  will  the  hands  of  a  clock  be  separated 

by  an  interval  of  6  minute-spaces  on  the  face  ? 

136.  At  what  time  between  9  and  10  will  the  minute  hand  be  exactly 

8  minute-spaces  in  advance  of  the  hour  hand? 

137.  It  is  between  4  and  5  o’clock,  and  the  minute  hand  is  10 

minute-spaces  in  advance  of  the  hour  hand.  What  is  the  exact 
time? 

138.  It  is  between  11  and  12  o’clock,  and  the  minute  hand  is  5 

minute-spaces  behind  the  hour  hand.  What  is  the  exact  time? 


RACES,  ETC. 

G.  Races. 
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l39'  Av?  B  a  yardlsUrt  in  a  race  of  100  yards,  and  B  can 
1  give  C?  yardS  m  the  Same  dlstance-  How  “any  yards  can 

140.  A  can  give  B  12  yards  in  100,  and  B  can  give  C  35  yards  in 
£  mde-  How  many  yards  can  A  give  C  in  200? 

I4I‘  AscoreToo  ^,P?!ntsina|ame,whileB  scores  80,  and  B  can 
scores  50?  whlle  C  scores  75 :  how  many  can  C  score  while  A 

142.  A  can  give  B  1  point  in  10  in  a  certain  game;  B  can  give  C 

gile  DiA  “ooof  ^  ^  ‘0: 

l43'  AX‘b’J?.  2,1  “<l  °  f 1  -V”  J*  «•«  »  *  quarter  of  » 

t'iiice  TTnw  PVe  P  a  ritar^  °f  3  seconds  over  the  same  dis¬ 
tance.  How  long  does  C  take  to  run  a  quarter  of  a  mile? 

I44-  19  yardsin  100  y**:  b  can 

g  y  If  seconds  m  the  same  distance.  How  lone-  does  A 
take  to  run  100  yards?  g  A 


H.  Chains. 

I45'  IfhitgeeSe  arf  WOrth,  10  ducks-  and  3  ducks  are  worth  4 

valueeof’agooSeVOUP  °f  C0St  ^  «*»  what  is  ** 

146  lsworth  25|  francs,  and  20  francs  are  worth  9^  Dutch 

orms,  how  many  Dutch  florins  are  equivalent  to  ,£50? 

,47‘  nap°ie°^SAar,e  WOrth  192  thalers>  10  thalers  worth  7 

are  wroSrth  l44  florid  ^  5  ^  h°W  many  llaPoleons 

,48‘  If126  nPlurr^haS“UChal  9  apPles’  5  aPPles  as  much  as 
12  plums,  15  plums  as  much  as  2  apricots,  4  apricots  as 

much  as  3  peaches,  and  1  peach  as  much  as  25  strawberries 

pears™any  strawbernea  should  be  given  in  exchange  for  11 

149.  A  clerk  A  can  copy  5  lines  while  B  copies  4,  B  can  copy  2 

rill  6nu  C£pieS  3’  Cc°Pies  7  while  D  copies  8,  and  D  copies 
copieflao?  C°PleS  17 :  h°W  manylines  EcopywhTL 

150.  If  £  lb  of  tea  costs  as  much  as  §  lb.  of  coffee,  4  lb  of  coffee 

Ib-  0f  chocolate  as  much  as 
1  iu  l  ?lscults>  i  lh-  of  biscuits  as  much  as  f  lb.  of  iam  and 
^  lb.  of  jam  costs  4c?.,  what  is  the  cost  of  a  pound  of  tea  ? 
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EXERCISES  XLV. 


XLV.  RATIO  AND  PROPORTION. 


Ratio. 


Simplify  the  ratios — 

1.  58  :  87. 

2.  803  :  73. 

3.  ll^x:8f 

4.  -714285  :  7-5. 

5.  15-51  :  18-81. 


6.  £5,  6s.  8 d.  :  £ 8 ,  135.  4 d. 

7.  3  tons  12  cwts.  :  7  tons  16  cwts. 

8.  7  hrs.  30  min.  :  1  day. 

9.  10J  chains  :  3  poles. 

10.  5  fur.  121  yds.  :  1  mi.  121  yds. 

11.  Which  is  greatet  11  :  17,  or  if  :  2§? 

12.  Which  is  greater  1-3  :  2-3,  or  5s.  9 d.  :  11s.  8 d.% 

13.  Prove  that  the  ratio  of  £3,  8s.  to  £7  is  equal  to  the  ratio  of 

3  i*i  6t4t. 

14.  Show  that  the  ratio  2  lbs.  3  ozs.  :  1  qr.  3  lbs.  8  ozs.  is  equal 

to  the  ratio  5  ins.  :  2  yds. 

15.  What  sum  of  money  has  to  ,£1,  155.  9 d.  the  ratio  3J  :  5J? 

16.  What  number  has  to  -75  the  ratio  of  3  tons  to  9  lbs.? 


17.  Is  the  fraction  increased,  unaltered,  or  decreased,  by  sub¬ 

tracting  3  from  both  numerator  and  denominator? 

18.  Is  the  fraction  increased,  Unaltered,  or  decreased,  by  adding  7 

to  both  numerator  and  denominator? 

19.  If  2  be  added  to  the  numerator  of  the  fraction  ^y,  what 

number  must  be  added  to  the  denominator  in  order  that  the 
value  of  the  fraction  may  be  unchanged? 

20.  If  3  be  taken  from  the  numerator  of  the  fraction  f,  what 
number  must  be  taken  from  the  denominator  that  the  value  of 
the  fraction  may  be  unaltered  ? 

21.  If  7  be  taken  from  the  denominator  of  the  fraction  §J,  what 

number  must  be  taken  from  the  numerator  that  the  value  of 
the  fraction  may  remain  unchanged? 

22.  If  12  be  added  to  the  denominator  of  the  fraction  what 

number  must  be  added  to  the  numerator  that  the  value  of  the 
fraction  may  remain  unchanged  ? 

Show  by  taking  a  numerical  example  that — 

23.  A  ratio  of  greater  inequality  is  diminished  by  adding  the  same 

number  to  both  its  terms. 

24.  A  ratio  of  greater  inequality  is  increased  by  subtracting  the  same 

number  from  both  terms. 

25.  A  ratio  of  less  inequality  is  decreased  by  subtracting  the  same 

number  from  both  terms. 


PROPORTION. 
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Proportion. 


Find  a  fourth  proportional  to — 

26.  12,  21  and  56.  j  28.  -3,  5-6  and  £%  10s. 

27.  7i  5|  and  9 I  29.  3  yds.  1  ft,  2  ft.  3  ins.  and  0  cwts. 

Find  the  missing  term  in  each  of  the  following  proportions— 

30.  li  :  lj  : :  i£  :  - . 

31.  3  lbs.  :  5  ozs.  : :  8s.  :  _ . 

32.  21  :  24  : :  -  ;  5s.  Ad. 

33.  2  ft.  :  3  yds.  r  r  -  ;  15^ 

34.  -3  :  -  =  -16  :  .27. 

35.  2  gals.  1  qt.  :  -  =  13  acs.  2  ro.  :  3  acs.  2  rd 

36.  -  :  4f  =  25  :  33. 


37. 


10  tons  10  cwts.  =  £6 


5  guineas. 


Find  a  mean  proportional  between— 

33.  16  and  49.  39.  32  and  200.  40.  68  and  If. 

41.  Are  51,  42^  and  35^  in  continued  proportion? 

42.  Find  a  third  proportional  to  3*4  and  5-1. 

43.  Prove  that — 

•15  :  4*5  ::  8 d.  :  £ 1  : :  2  lbs.  3  ozs.  :2  qrs.  9  lbs.  10  ozs. 

44.  Are  £100,  £700,  £103  and  .£721  proportionals? 

45.  Are  17,  51,  17  2  and  51 — 2  proportionals? 

46.  The  shadow  of  a  tower  is  16£  yards  long  when  the  shadow  of 

he.^ofthe  totet?  *  3  **  8  toch*5  what  ia  the 

47‘  °?  air°snd?lan  niade  on  the  soale  o{  half  an  inch  to  a  yard  the 

ength  of  a  house  is  represented  by  a  line  7J  inches  long ;  how 

long  is  the  house  ?  6  * 

48.  If  the  circumference  of  a  circle  of  radius  7  inches  is  3  ft.  8  ins. 

what  is  the  circumference  of  a  circle  of  radius  4  yds.  2  ft.?  * 

49.  The  longest  side  of  a  triangular  field  measures  16J  chains.  On 

a  plan  of  the  field  the  sides  are  represented  by  lines  ]  L  2}  and 

slJ^  the  fiefd.  ^  the  lengths  of  the  other 

50’  P^11  of  a.field  the  sides  measure  5,  3,  4i  and  7  inches. 

The  shortest  side  of  the  field  itself  measures  17  chains  10  links- 
find  the  length  of  each  of  the  other  three  sides. 
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EXERCISES  XLVI. 


XLVI.  PROPORTIONAL  PARTS, 

and  Partnership. 

1.  Divide  308  into  two  parts  which  shall  be  in  the  ratio  9  :  19. 

2.  Divide  1602  into  two  parts  in  the  ratio  35  :  143. 

3.  Divide  483  into  parts  proportional  to  3,  7,  11. 

4.  Divide  46875  into  four  parts  proportional  to  1,  4,  4,  6. 

5.  Divide  22  into  parts  in  the  ratio  of  86  to  68. 

6.  Divide  28  into  parts  proportional  to  29,  37  and  46. 

7.  Divide  133  into  two  parts  which  shall  be  in  the  ratio  §  :  f . 

8.  Divide  716  in  the  ratio  If  :  2f. 

9.  Divide  46875  into  parts  proportional  to  ^  J,  J. 

10.  Divide  150  into  parts  proportional  to  2,  3»2,  and  4-8. 

11.  Divide  2601  into  parts  proportional  to  1*6,  *16,  and  1*13. 

12.  Divide  171  in  the  ratio  of  2*7  to  *72. 

13.  Divide  36*5  into  two  parts,  which  shall  be  in  the  ratio  of  5*6 

to  6*5. 

14.  Divide  £28900  into  four  parts  proportional  to  8,  5,  3,  1. 

15.  Divide  a  mile  into  six  lengths  proportional  to  3,  5,  13,  17,  21 

and  29. 

16.  Divide  £4,  12s.  6 d.  in  the  ratio  3  :  7. 

17.  Divide  £405,  2s.  6d.  among  three  persons  in  the  ratios  6:7:8. 

18.  Divide  £97,  18s.  8 \d.  into  parts  proportional  to  the  numbers  7, 

9  and  13. 

19.  Divide  £32,  10s.  between  A  and  B,  so  that  A’s  share  may  have 

to  B’s  share  the  ratio  of  17  to  83. 

20.  Divide  £4,  8s.  in  the  ratio  53  :  43. 

21.  Divide  £30  into  parts  proportional  to  230,  250  and  270. 

22.  Divide  £154  between  4  persons,  so  that  their  shares  may  be 

proportional  to  J, 

23.  Divide  £1330  between  3  persons,  in  the  ratios  §  :  f  :  f . 

24.  The  sides  of  a  triangle  are  proportional  to  2£,  3,  3£.  The  sum 

of  their  lengths  is  338  feet.  Find  the  length  of  each  side. 


25.  A,  B  and  C  are  partners  in  a  firm.  A’s  capital  is  £1000,  B’s 

£2000  and  0’s  £1500.  What  should  each  receive  out  of  profits 
which  amount  to  £3000? 

26.  A  puts  into  a  business  £2500,  B  £1500  and  C  £1000;  the  ♦ 

profits  of  the  business  amount  to  £625;  how  should  this  sum 
be  divided  amongst  the  partners? 
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27.  A  man  divided  £504  amongst  his  three  sons,  whose  ages  were  19 

21  and  23,  in  sums  proportional  to  their  ages.  Three  years 
afterwards  he  similarly  divided  an  equal  sum.  How  much  did 
each  receive  in  all? 

28.  684  policemen  are  to  be  distributed  among  three  towns  in  pro¬ 

portion  to  the  population— viz.,  10,944;  12,312;  25,992.  How 
many  policemen  will  be  sent  to  each  town? 

29.  A  bankrupt,  whose  estate  is  worth  .£698,  has  four  creditors  A  B 

C,  D;  he  owes  A  £270,  B  £300,  C  £150,  D  £100.  The 
legal  expenses  of  his  bankruptcy  amount  to  £83.  How  much 
will  each  creditor  receive? 

30.  The  proceeds  of  a  business  amounting  to  £2689,  8s.  are  divided 

among  the  four  partners  whose  contributions  to  the  capital 

ITZ  K  *  ,10f’  -£274’  Ws-’  £685’  13..  id.  and 

<£41  /,  os.  8a. ;  how  much  does  each  partner  receive? 

31.  On  the  dissolution  of  a  partnership,  £16,690,  1U  3d.  was  divided 

between  the  two  partners  in  the  ratio  47i  :  33#.  How  much 
did  each  receive? 

32'  DSte(1™  P°^men  bet.ween  three  t°wns,  of  population 
19,000,  8500,  23,600  respectively,  as  nearly  as  possible  in  pro- 
portion  to  population.  r 


33.  Divide  £150  between  A,  B  and  C,  so  that  A  may  receive  £7  as 

often  as  B  receives  £8,  and  B  £4  as  often  as  C  receives  £5 

34.  Divide  £60,  2s.  If d.  between  A,  B  and  C,  so  that  A  may  have 

half  as  much  again  as  B,  and  B  half  as  much  again  as  C. 

35.  Divide  £150  among  A,  B  and  C,  so  that  B  may  have  twice  as 

much  as  A,  and  C  twice  as  much  as  A  and  B  together. 

36.  Divide  £3,  18s.  id  among  three  persons,  A,  B,  C,  so  that  B  may 

than  B  SeVen'eight  lS  aS  much  as  A’  and  0  five  shillings  more 

37.  Divide  £520  among  four  persons  so  that  the  first  may  have  twice 

as  much  as  the  second,  the  second  twice  as  much  as  the  third, 
and  the  first  and  third  together  as  much  as  the  second  and 
iourth  together. 

38.  Divide  £954,  9s  between  A,  B  and  O,  so  that  A’s  share  may  be 

toBsas  3  is  to  5  and  B’s  to  C’s  as  10  is  to  11. 

39.  Divide  £2100  among  A  B,  C  and  D,  so  that  A’s  share  may  be 

to  B  s  as  7.6,  B  s  to  C  s  as  5:4,  and  C’s  to  D’s  as  3  :  2. 

4°.  Divide  114  gallons  into  4  measures,  so  that  the  first  shall  be  to 
the  second  as  3  is  to  5,  the  second  to  the  third  as  7  is  to  9 
and  the  third  to  the  fourth  as  15  is  to  17. 

41.  If  7  men  do  as  much  work  as  12  women,  and  5  women  as 
much  as  8  children,  divide  £69  among  4  men,  6  women  and 
9  children  in  proportion  to  the  work  they  do. 
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42.  If  12  men  can  do  the  work  of  19  women,  and  8  women  that  of 
11  boys,  divide  <£584,155.  among  14  men,  6  women  and  10 
boys  in  proportion  to  their  work. 


43.  Three  men  hire  a  pasture  for  £42,  125.  One  puts  in  IQ  oxen  for 

9  months,  another  12  oxen  for  8  months,  the  third  14  oxen 
for  7  months.  What  part  of  the  rent  should  each  pay  ? 

44.  A,  B  and  C  are  partners  in  a  business.  A  puts  in  £900  for  6 

months,  B  £1200  for  4  months  and  C  £1800  for  a  year. 
Divide  profits  amounting  to  £742  fairly  among  them. 

45.  Three  persons  A,  B,  C,  rent  the  grazing  of  a  park  for  £570.  A 

puts  126  oxen  in  the  park  for  3  months;  B  puts  in  162 
oxen  for  5  months ;  and  C  puts  in  216  oxen  for  4  months. 
What  part  of  the  rent  should  each  person  pay? 

46.  A  and  B  enter  into  partnership  each  with  a  capital  of  £1000.  At 

the  end  of  the  first  year  the  profits  are  £500,  and  A  then 
invests  his  share  in  the  business,  but  B  withdraws  £200  of  his 
capital.  How  should  the  profits,  amounting  to  £492,  be  divided 
at  the  end  of  the  second  year? 

47.  A  begins  to  trade  with  a  capital  of  £1500.  He  is  joined  5 

months  later  by  B  with  £1200.  At  the  end  of  the  year  the 
profits  amount  to  £453,  75.  6d.  Find,  to  a  penny,  the  share  of 
each  partner. 

48.  A  begins  business  with  a  capital  of  £850.  Three  years  later  he 

takes  B,  with  a  capital  of  £1100,  into  partnership,  and  two 
years  later  still  they  are  joined  by  C  with  £1400.  At  the  end 
of  8  years  from  the  commencement  the  business  is  sold  for 
£5500 ;  what  part  of  this  sum  is  due  to  A  ? 

49.  Two  merchants  A  and  B  trade  together  for  a  year.  A  invests 

£1200  in  the  business  for  the  whole  time.  B  puts  in  £300  at 
first,  £300  more  at  the  end  of  3  months,  and  again  £600  at  the 
end  of  another  3  months.  The  total  profits  amount  to  £270 ; 
how  should  this  sum  be  divided  between  them? 

50.  A  and  B  enter  into  partnership;  A  with  £2000,  and  B  with 

£1800,  of  capital.  Nine  months  later  they  are  joined  by  C  with 
£2400.  At  the  end  of  the  year  the  profits  are  £656,  5s.;  find, 
within  a  penny,  the  share  of  this  which  belongs  to  C. 

51.  A  began  business  with  a  capital  of  £550,  and  was  joined  during 

the  year  by  B  with  a  capital  of  £600.  At  the  end  of  the  year 
B  received  £75  out  of  profits  amounting  to  £240.  When  did 
B  enter  tne  business? 

62.  Two  traders,  A  and  B,  enter  into  partnership  with  capitals  of  £8QQ 
and  £960  respectively.  Two  months  later  A  increases  his 
capital  by  £300,  and  three  months  later  still  B  increases  his  by 
£560.  One  month  after  this  A  increases  his  capital  by  £500. 
Ten  months  from  the  commencement  of  their  partnership  the 
profits  are  divided.  How  must  this  be  done? 
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After  a  second  interval  of  10  months  profits  are  again 
divided  and  each  partner  receives  the  same  amount,  one  of 
them  having  during  the  interval  contributed  an  additional  £400 
of  capital.  Which  did  this,  and  when? 

53.  Two  farmers  A  and  B  rent  a  field  for  10  weeks  and  pay  £5  for  it. 

A  puts  in  3  horses  for  5  weeks,  4  cows  for  8  weeks,  and  12 
sheep  for  the  whole  time;  whereas  B  has  1  horse  and  30  sheep 
m  the  whole  time.  If  the  cost  of  the  keep  of  a  horse,  a  cow, 
and  a  sheep  are  in  the  ratio  5:3:1,  find,  to  the  nearest  penny, 
what  share  of  the  rent  each  should  pay. 

54.  A  and  B  enter  into  partnership ;  A  puts  in  £1800,  but  at  the  end 

of  4  months  withdraws  £450  of  this,  and  again  at  the  end  of 
9  months  £200.  If  at  the  end  of  the  year  their  just  shares  of 
the  profits  are  as  5  is  to  3,  how  much  capital  did  B  put  into 
the  business? 

65.  Three  partners  A,  B  and  C  had  shares  in  a  business  proportional 
to  the  numbers  4,  5  and  6  respectively.  C  retired,  and 
then  A  and  B  had  equal  shares.  If,  for  his  share,  C  received 
altogether  £15,000  from  A  and  B,  what  sum  should  each  have 
contributed  ? 

56.  A  and  B  enter  into  partnership,  their  capitals  being  as  5:6;  at 

the  end  of  two  months  they  withdraw  respectively  one -third 
and  one-fourth  of  their  capital,  and  four  months  afterwards  B 
increases  his  capital  by  the  addition  of  one-third  of  his  original 
capital.  How  are  they  to  divide  the  profits,  amounting  at 
the  end  of  the  year  to  £379,  2 s.  6 d.% 

57.  A,  B  and  C  enter  into  partnership,  their  capitals  being  as 

1:2:3.  After  6  months  A  withdraws  half  his  capital,  but 
3  months  later  restores  it.  Four  months  from  the  commence¬ 
ment  B  withdraws  one-tliird  of  his  capital,  and  2  months  later 
C  adds  twice  as  much  as  B  withdrew.  How  must  profits 
amounting  to  £658,  10s.,  be  divided  at  the  end  of  the  year?  ’ 

58.  A,  B  and  C  are  partners  in  a  bank  in  which  they  invest  £12,800, 

£8000  and  £5000  respectively.  C,  as  manager,  is  to  be  paid 
of  the  gross  yearly  profits,  while  A  and  B  are  each  to  be 
allowed  2  guineas  a  day  for  attendance.  At  the  end  of  the 
year  the  gross  profits  amount  to  £7650,  and  A  has  attended  6 
days,  and  B  4  days.  What  is  the  total  sum  due  to  B? 

59.  The  values  of  equal  weights  of  three  metals  are  as  2  :  5  :  19; 

volumes  proportional  to  3,  4  and  6  are  mixed:  what  value 
of  the  first  metal  is  contained  in  a  lump  of  the  mixture  worth 
£7  ? 

60.  A  piece  of  metal  weighing  11  cwts.  3  qrs.  has  been  formed  by 

compounding  three  metals  in  quantities  which,  by  measure,  are 
as  5:3:2;  but  the  weights  of  equal  volumes  of  them  would 
be  as  7  :  11  :  13.  What  weight  of  each  of  the  component 
metals  has  been  used? 
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XLVII.  AREAS. 

Rectangular  Surfaces. 


Find  the  area  of  a  rectangle — 

1.  8  feet  long  and  7  feet  wide. 

2.  13  feet  long  and  11  feet  wide. 

3.  3  ft.  6  ins.  long  and  2  ft.  3  ins.  wide. 

4.  5  ft.  4  ins.  long  and  4  ft.  8  ins.  wide. 

5.  10  ft.  7  ins.  long  and  6  ft.  2  ins.  wide. 

6.  3  yds.  2  ft.  long  and  2  yds.  1  ft.  6  ins.  wide. 

7.  4f  ins.  long  and  2f  ins.  wide. 

8.  If  ins.  long  and  If  ins.  wide. 

9.  8  ft.  4\  ins.  long  and  5  ft.  7f  ins.  wide. 

10.  3  ft.  7f  ins.  long  and  1  ft.  Ilf  ins.  wide. 


Find  in  acres,  &c.,  the  area  of  a  rectangular  field — 

11.  176  yards  long  and  110  yards  wide. 

12.  480  yards  long  and  242  yards  wide. 

13.  550  yards  long  and  33  yards  wide. 

14.  27  poles  long  and  19  poles  wide. 

15.  14  chains  long  and  8  chains  wide. 

16.  17  chains  long  and  12  chains  wide. 


Find  the  area  of  a  square,  the  length  of  a  side  of  which  j 


17.  1  ft.  1  in. 

18.  7§  inches. 

19.  2  yds.  2  ft.  7  ins. 


20.  220  yards. 

21.  77  yards. 

22.  360  yards. 


23.  9  chains. 

24.  7  chains  25  links. 

25.  5  chains  75  links. 


Find  the  area  of — 

26.  A  rectangular  floor  18  ft.  3  ins.  long  and  16  ft.  6  ins.  wide. 

27.  A  page  of  a  book  7f  inches  long  and  5j  inches  wide. 

28.  A  tablecloth  3f  yds.  long,  If  yds.  wdde. 

29.  A  piece  of  tape  j  in.  wide,  12  yds.  long. 

30.  A  piece  of  wall-paper  12  yards  long  and  21  inches  wide. 

31.  A  straight  road  187  miles  long,  10  yards  wide. 

32.  A  straight  path  3f  miles  long  and  2  ft.  9  ins.  wide. 

33.  A  straight  road  5  furlongs  in  length  and  of  the  average  width  of 

1  chain  5  links. 

34.  An  oblong  field  the  dimensions  of  which  are  55*5  chains  and 

10*125  chains. 
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Find  the  length  of  a  rectangle* _ 

35.  119  sq.  ft.  in  area  and  7  ft.  in  width. 

36.  195  sq.  yds.  in  area  and  13  yds.  in  width. 

37.  35  square  yards  in  area  and  5  feet  in  width. 

38.  6f  sq.  ins.  in  area  and  If  ins.  in  width. 

39.  7  sq.  ft.  in  area  and  8  ins.  in  width. 

40.  5f  sq.  ft.  in  area  and  2§  ins.  in  width. 

41.  2  acres  in  area  and  88  yards  in  width. 

42.  3  ac.  1  ro.  in  area  and  27f  yds.  in  width. 

Find  the  breadth  of  a  rectangle — 

43.  8  sq.  ft.  36  sq.  ins.  in  area  and  5f  feet  in  length. 

44.  5  sq.  yds.  in  area  and  3  yds.  2  ft.  3  ins.  in  length. 

45.  2f  sq.  ft.  in  area  and  2  ft.  ,9f  ins.  in  length. 

46.  1  sq.  ft.  in  area  and  13  yds.  1  ft.  in  length. 

47.  4  ac.  3  ro.  in  area  and  9f  chains  in  length. 

48.  1  acre  in  area  and  1  chain  25  links  in  length. 

49.  3  ac.  3  ro.  in  area  and  33  poles  in  length. 

60.  5  ac.  1  ro.  10  po.  in  area  and  514J  yds.  in  length. 

Find  the  length  of — 

5I'  A  259^®, are  feet'"8  ^  breadth  of  which  is  14  feet  and  its  area 

62’  A  footP  °f  PaPei  inCheS  W'de’  the  area  of  which  ifi  1  S(luare 

53.  A  roll  of  matting  18  inches  wide  which  would  cover  a  floor  27 

feet  long  and  12  ft.  8  ins.  wide. 

54.  A  nme-inch  board  the  area  of  which  is  3  square  feet. 

Find  the  width  of — 

55.  A  window-blind  7  feet  long  and  2f  sq.  yds.  in  area. 

56.  A  straight  canal  a  mile  long  which  covers  two  acres  of  ground. 

57.  A  strip  of  paper  12  yards  long  and  2|  sq.  yds.  in  area, 

68'  A  ground^  ^  ^  miIeS  lo"g  which  0CCUPies  84  acres  of 

59.  A  “piece”  of  wall-paper  12  yards  long  which  covered  63  sq  ft 
oi  wall-space. 

60'  I7arerwasP'T8k4  Which  f°rmed  a  floor  whose 

tgS^,i,areXgotthe  ^  °f  the  Side  of  a  ^  area  is  given 

(  M  27  ) 
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How  many — 

61.  Times  is  the  area  of  a  rectangle  3  ins.  long  and  2  ins.  wide  con¬ 

tained  in  that  of  a  rectangle  4  ft.  6  *  ins.  long  and  1  ft. 

10  ins.  wide? 

62.  Cards  each  ins.  long  by  2f  ins.  wide  would  just  cover  an 

oblong  table  5  ft.  6  ins.  long  by  3  ft.  6  ins.  wide? 

63.  Mats  each  1  yd.  long  and  15  ins.  wide  would  cover  a  floor  15  ft. 

long  and  14  ft.  wide? 

64.  Bricks  each  9  ins.  by  4  ins.  would  pave  a  kitchen  24  ft.  by 

16  ft.  6  ins.? 

65.  Postage- stamps  ££  in.  long  by  £  in.  wide  would  cover  an 

envelope  7^  ins.  long  by  3f  ins.  wide  ? 

66.  Tiles  six  inches  square  would  pave  a  passage  six  feet  wide  and  six 

yards  long? 

67.  Tiles  2 J  ins.  square  would  pave  a  hall  10  ft.  square  ? 

68.  Paving-stones  each  having  a  face  6  sq.  ins.  in  area  would  pave  a 

straight  road  5  chains  long  and  5  yards  wide? 

69.  Slabs  each  2  sq.  ft.  in  area  would. pave  a  floor  16  yards  square? 

70.  Slabs  each  2  feet  square  would  pave  a  courtyard  16  square 

yards  in  area? 

71.  Pieces  of  turf  1  ft.  3  ins.  square  would  make  a  grass-plot 

40  feet  square? 

72.  Square  yards  of  floor-cloth  would  cover  a  floor  29  feet  long  and 

23  feet  wide? 

How  many  yards  of  patternless  carpet  would  just  cover  a  floor- 

73.  21  feet  long,  14  ft.  wide;  carpet  3  ft.  wide? 

74.  28  feet  6  ins.  long,  19  ft.  6  ins.  wide;  carpet  a  yard  wide? 

75.  27  ft.  long,  18  ft.  wide;  carpet  2  ft.  wide? 

76.  15  yds.  long,  4  yds.  2  ft.  wide;  carpet  4  ft.  wide? 

77.  27  ft.  long,  16  ft.  wide;  carpet  f  yd.  wide? 

78.  56  ft.  long,  18  ft.  8  ins.  wide;  carpet  28  ins.  wide? 

79.  6  yards  square;  carpet  f  yd.  wide? 

80.  14  feet  square;  carpet  3l£  ins.  wide? 

81.  21  ft.  long,  15  ft.  wide;  carpet  }  yd.  wide,  leaving  an  uncar¬ 

peted  margin  18  ins.  wide  all  round  the  floor? 

82.  20  ft.  10  ins.  long,  16  ft.  wide;  carpet  2  ft.  wide,  leaving  a 

margin  1  foot  wide  uncarpeted  all  round  the  room  ? 

83.  7  yds.  long,  6  yds.  wide ;  carpet  J  yd.  wide,  leaving  a  margin  | 

£  yd.  wide  uncarpeted  all  round  the  floor? 

84.  20  ft.  6  ins.  square;  carpet  18  ius.  wide,  leaving  an  uncarpeted 

margin  9  ins.  wide  all  round? 
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Find  the  cost  of  plain  carpet  sufficient  to  just  cover  a  floor— 

86.  18  a.  ,  *.  IS  ft.  3  i,».  3,.  ^ 

8  15  *““>•  "*l  -I*  «0  inches  wide,  „ 

87-  “s'UiwiJricVfA4  “  *“*  *«■  -p**  *  <«.* 

88  ,0.S;«  **  1  '*•  b™d.  "*!>  •»(»«  I  Jd. 

89'  'V^r  16  "  6  33  wide,  at  3*  »J. 

80- 7  ft£r7!s8“d  5i  Jd*-’’id*’"*b'«p** «  »*..id„, 

9L  40i!f  l°ng.b^  30  feet  broad,  with  carpet  at  5s.  9d  per  square 
yard,  leaving  UDC0Vered  a  W  of  3  feet  wide  ail  round  the 

92'  109  1,°ng-by  25  ft  broad’  with  carPet  at  4a  6 d.  pet  square 
yard,  leaving  uncarpeted  a  space  4  feet  wide  all  round.  9 

9S.  Find  the  cost f  r  «taining  a  border  15  inches  wide  all  round  a  floor 
*  g  ^  17  ft.  broad  at  Is.  per  square  yard. 

'  wldfaHrournrHi/fl'1117’  C°St  °f  staining  a  border  16  ins. 
Xqle  yard  ^  °f  “  16  *  8  ins.  square,  at  9* 

96‘  A  carpetlt  at  ftTaft8  ^  f®et ,broad-  W^t  will  it  cost  to 
one  yarf  wide  ?  Pi„rITare/ard’  leaYing  uncovered  a  margin 

QQ.  All  round  the  floor  of  a  room,  which  is  28  feet  long  and  22  feet 

Find  also  the  number  of  yards  of  carnet  97  initio  * 

SSitsrsa*  ■A-  * 

87- A  rs V  ZtfJaa  SAT-Sa 

Fftd  Sc  “•  P*'«l«*»  y>rd. 

A  pg7,gquarefyard6is^C'!f  Aby  *?  fe6t  9  hiches,  which  costs  16s. 
per  square  yard,  is  laid  down  in  a  room  measuring  23  feet  hv 

17  feet,  and  the  rest  of  the  floor  is  covered  with  floor-cloth  at 
8d  per  square  foot.  Find  the  total  cost 

"•  AbvVftfQ  '7  19  ff'  ha*  in  it  a  Turkey  carpet  19  ft.  6  ins 

floor  is  coveted' Withfcdf  l2*i/er  Square  ^ard  i  tfie  rest  of  the 
.nL‘,<SXjl5£*(fft«  And  the  cost 
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100.  What  will  it  cost  to  make  a  gravel  walk  7  feet  wide  along  the 

inner  edge  of  each  side  of  a  square  field  whose  side  is  110  yards 
long,  at  Is.  6d.  a  square  yard  ? 

101.  In  a  courtyard  67  ft.  6  ins.  long  and  42  ft.  9  ins.  wide  there 

is  a  footway,  5  ft.  6  ins.  wide,  the  whole  length  of  the  yard. 
What  is  the  cost  of  paving  the  whole,  the  price  per  square  yard 
for  the  footway  being  35.  6d.  and  for  the  remainder  3s.  ? 

102.  A  room  is  24  ft.  long,  19£  ft.  wide.  What  will  be  the  total 

cost  of  painting,  at  Is.  3 d.  per  square  yard,  a  border  a  yard 
wide,  and  a  skirting- board  18  in.  high,  all  round  the  floor1? 


103.  Carpet  2  ft.  wide,  at  4s.  9 d.  per  yd.,  sufficient  to  just  cover  a 

rectangular  floor  would  cost  £ 6 ,  10s.  7\d.\  find  the  area  of  the 
floor. 

104.  The  cost  of  matting,  f  yd.  wide  at  Is.  10 d.  per  yd.  which  just 

covers  a  floor  21  feet  long,  is  £5,  2s.  8d. ;  how  broad  is  the 
floor? 


105.  Drugget  at  3s.  9 d.  per  yd.,  which  just  covers  a  floor  16  ft. 

square,  costs  £ 4 ,  5s.  4 d.;  how  wide  is  the  drugget? 

106.  The  cost  of  carpet  21  ins.  wide  which  just  covers  a  floor  whose 

dimensions  are  16  ft.  6  ins.  and  13  ft.  3  ins.  is  £7,  5s.  9 d.\ 
find  the  price  of  the  carpet  per  yard. 


107.  A  carpet  for  a  room  cost  £12,  5s.  The  room  was  25 \  feet 
long  and  19J  feet  wide,  and  between  the  edge  of  the  carpet 
and  the  walls  was  a  margin  2j  feet  wide.  Find  the  cost  of 
the  carpet  per  square  yard. 


108.  The  cost  of  patternless  carpet  2  ft.  wide  at  7s.  per  yd.  for  the 
middle  of  a  floor  18  feet  wide  is  <£19,  15s.  6 d.  A  margin 
1  ft.  wide  is  left  uncarpeted  all  round  the  floor.  How  long  is 
the  floor,  if  the  value  of  the  quantity  of  carpet  turned  under  for 
the  hem  is  3s.  6d.  ? 


109.  The  cost  of  staining  a  border  2  feet  wide  all  round  a  room 

30  feet  long  by  27  feet  wide,  is  17s.  8 d. ;  find  the  price  per 
square  yard. 

110.  In  making  a  pavement  7  feet  wide  all  round  the  inside  of  a 

square,  648  slabs,  each  2  ft.  long  and  1  ft.  9  ins.  wide,  were 
used.  Find  the  length  of  the  side  of  the  square. 

111.  A  pavement  6  feet  wide  all  round  the  outside  of  a  square  grass- 

plot  is  formed  of  552  slabs  each  2  ft.  long  by  1  ft.  6  ins. 
wide.  What  is  the  length  of  a  side  of  the  grass-plot? 

112.  Each  of  two  rooms  is  18  feet  wide,  but  one  is  twice  as  long  as 

the  other ;  the  floor  of  the  shorter  room  is  covered  with  carpet 
at  9s.  per  yard,  of  the  longer  at  6s.  per  yard,  the  width  of  the 
carpet  in  each  case  being  J  of  a  yard.  Find  the  length  of 
each  room  in  feet,  when  the  difference  in  the  cost  of  the  two 
carpets  is  £9. 
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Walls  of  a  Boom,  &c. 

Find  in  feet  (i)  the  perimeter;  (ii)  the  area  of  the  walls;  of  a 
rectangular  room — 

113.  18  ft.  long,  14  ft.  wide,  11  ft.  high. 

114.  10  ft.  high  and  the  floor  15  ft.  square. 

115.  20  ft.  long,  17  ft.  wide,  9  ft.  high. 

116.  21  ft.  long,  16  ft.  broad,  10  ft.  6  ins.  high. 

117.  17  ft.  6  ins.  in  length,  in  breadth,  and  in  height. 

118.  24  ft.  long,  16£  ft.  wide,  12  ft.  3  ins.  high. 

119.  23  ft.  8  ins.  long,  17  ft.  4  ins.  broad,  11  ft.  6  ins.  high. 

120.  41  ft.  2  ins.  long,  32  ft.  4  ins.  broad,  18  ft.  6  ins.  high. 

121.  23  ft.  8  ins.  long,  15  ft.  10  ins.  wide,  11  ft.  11  ins.  high. 

122.  6  yds.  2  ft.  3  ms.  long,  5£  yds.  broad,  9  ft.  10 £  ins.  high, 


123.  Find  the  area  of  the  sides  and  ends  of  a  rectangular  box  15  ins. 

long,  10  ins.  wide  and  7  ins.  high. 

Find  the  area  of  the  whole  external  surface  of  a  rectangular  box 
14  ms.  long,  9  ins.  wide  and  4£  ins.  high. 

Find  the  total  area  of  the  walls,  ceiling  and  floor  of  a  rectangular 
room  12  ft.  6  ms.  long,  11  ft.  6  ins.  wide  and  9  ft.  3  ins. 
high. 


124. 


125. 


126.  How  many  square  feet  of  sheet -lead  would  line  an  open  rec¬ 

tangular  tank  which  measures  inside  4  ft.  in  length,  2  ft  in 
depth  and  2  ft.  9  ins.  in  breadth? 

127.  How  many  square  yards  of  paper  would  just  completely  cover 

the  outside  of  a  rectangular  box  6  ft.  long,  3  ft.  wide  and 
2  ft.  high? 

128.  A  rectangular  box,  without  lid,  is  made  of  wood  1  inch  thick- 

it  measures  outside  3  ft.  8  ins.  in  length,  2  ft.  2  ins.  in 
breadth  and  1  ft.  7  ins.  in  height ;  find  the  total  area  of  its 
inside  surface. 


129.  A  box,  with  lid,  made  of  wood  }  inch  thick,  measures  outside 

4  ft.  4\  ins.  in  length,  2  ft.  7J  ins.  in  width  and  1  ft. 
9  ms.  in  height;  find  the  total  area  of  its  inside  surface. 

130.  How  many  sheets  of  paper  each  3  feet  long  and  2  feet  wide 

would  just  completely  cover  the  entire  surface  of  the  walls  of  a 
rectangular  room  22  ft.  long,  18  ft.  wide  and  12  ft.  high? 


Making  no  allowance  for  doors,  &c.,  how  many— 

131.  Square  yards  of  paper  would  cover  the  walls  of  a  room  18  ft 

long,  15  ft.  wide  and  12  ft.  high? 

132.  Yards  of  paper  2  ft.  wide  would  cover  the  walls  of  a  room 

20  ft.  long,  16  ft.  wide  and  11  ft.  6  ins.  high? 
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Making  no  allowance  for  doors,  &c.,  how  many — 

133.  Yards  of  paper  2  ft.  6  ins.  wide  would  cover  the  walls  of  a 

room  20  ft.  6  ins.  long,  9  ft.  6  ins.  wide  and  13  ft.  6  ins. 
high? 

134.  “Pieces”  of  paper  12  yards  long  and  21  inches  wide  would 

cover  the  walls  of  a  room  24  ft.  3  ins.  long,  14  ft.  3  ins. 
broad  and  9  ft.  high  ? 

135.  Sheets  of  paper  9  ins.  square  would  cover  the  walls  of  a  room 

16  ft.  7  ins.  long,  14  ft.  2  ins.  wide  and  8  ft.  3  ins.  high? 

136.  Feet  of  7-inch  board  would  line  to  a  height  of  3  ft.  6  ins.  the 

walls  of  a  room  21  ft.  long  and  14  ft.  wide? 


Find  the  cost  of  paper  (making  no  allowance  for  doors,  windows,  &c., 
or  for  matching  the  pattern),  sufficient  to  cover  the  walls  of  a 
room — 

137.  21  ft.  long,  16 \  ft.  wide  and  10  ft.  high  at  7 \d.  per  sq.  yd. 

138.  25  ft.  long,  18  ft.  6  ins.  wide  and  10  ft.  high;  paper  2  ft. 

wide  at  3d.  a  yd. 

139.  21  ft.  6  ins.  long,  15  ft.  3  ins.  broad  and  12  ft.  high;  paper 

21  inches  wide  at  7s.  6 d.  per  piece  of  12  yards. 

140.  27*7  ft.  long,  19*55  ft.  wide  and  14*4  ft.  high;  paper  2-7  ft. 

wide  at  Is.  3d.  per  piece  of  12  yards. 


141.  What  is  the  cost  of  paper  half  a  yard  wide,  at  Is.  6d.  per  piece 

of  12  yards,  which  would  just  cover  the  side- walls  and  ceiling 
of  a  passage  12  yards  long,  6  ft.  wide  and  10J  ft.  high? 

142.  The  length,  breadth  and  height  of  a  covered  tank  are  24  ft., 

17  ft.  and  14^  ft.  respectively.  Find  the  cost  of  painting  it 
all  over  outside  at  Id.  per  sq.  ft. 

143.  An  open  rectangular  cistern,  made  of  sheet-iron,  is  7  ft.  long, 

4  ft.  wide  and  2  ft.  6  ins.  deep.  Find  the  cost  of  painting 
it  all  over,  inside  and  outside,  at  1  \d.  per  sq.  ft. 


How  many  sq.  ft.  of  plaster  are  there  on  the  walls  and  ceiling  of  a  room — 

144.  10  feet  high,  20  ft.  long  and  16  ft.  wide,  having  a  door  8  ft. 

by  4  ft.,  and  two  windows  each  5  ft.  by  3  ft.  ? 

145.  28  ft.  long,  20  ft.  wide,  10  ft.  high,  having  a  door  7  ft.  by 

4  ft.,  a  fireplace  5  ft.  by  4  ft.,  and  two  windows  each  5  ft. 
by  3  ft.? 

146.  24  ft.  long,  18  ft.  broad,  12  ft.  high,  having  two  doors  each 

6  ft.  6  ins.  by  3  ft.  4  ins. ;  two  windows,  opening  down  to 
the  floor,  each  10  ft.  high  by  5  ft.  wide;  a  fireplace  5  ft. 
high  by  4  ft.  6  ins.  wide;  and  a  skirting-board  a  foot  high? 
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Find  the  cost  of  paper  sufficient  for  the  following  rooms,  allowing  for 
waste  2  complete  pieces  over  and  above  what  is  saved  from 
windows,  &c.,  the  paper  being  bought  by  the  'piece  12  yards  long 
and  21  ins.  wide— 

147.  28  ft.  6  ins.  long,  18  ft.  9  ins.  wide,  12  ft.  high;  price  of 

paper  2 s.  6d.  per  piece. 

148.  31  ft.  4  ins.  long,  17  ft.  3  ins.  wide,  13  ft.  6  ins.  high;  price 

of  paper  1$.  10 \d.  per  piece. 

149.  20  ft.  8  ins.  long,  18  ft.  6  ins.  broad,  12  ft.  high;  price  of 

paper  2s.  9 d.  per  piece. 

150.  30  ft.  7  ins.  long,  17  ft.  8  ins.  wide,  14  ft.  2  ins.  high;  price 

of  paper  3s.  3d.  per  piece. 


151.  The  area  of  the  vralls  of  a  room  13  ft.  7£  ins.  long  and  13  ft. 
3  ins.  broad  is  645  sq.  ft. ;  how  high  is  the  room  ? 

162.  The  area  of  the  walls  of  a  room  18  ft.  3  ins.  long  and  12  ft. 

high  is  764  sq.  feet;  how  broad  is  the  room? 

163.  The  area  of  the  whole  outside  surface  of  a  covered  box  14  ins. 

long  and  8  ins.  wide  is  3  sq.  ft.  78  sq.  ins.;  how  high  is  the 
box? 

154.  The  area  of  the  whole  inside  surface  of  an  open  tank  2  ft.  3  ins. 

wide  and  1  ft.  9  ins.  deep  is  36§  sq.  ft. ;  how  long  is  the 
tank? 

155.  The  area  of  the  sides,  ends  and  bottom  of  a  tank  17  ft.  long 

and  5  feet  deep  is  345^  sq.  ft. ;  how  wide  is  the  tank  ? 

156.  The  cost  of  painting  at  5 d.  per  sq.  yd.  the  two  sides  and  the 

ceiling  of  a  dark  passage  30  yds.  long  and  10  ft.  high  is 
£5,  14«.  Id. ;  how  wide  is  the  passage? 

157.  If  paper  30  inches  wide  at  7\d.  per  yard  sufficient  to  just 

cover  the  entire  walls  of  a  room  31  ft.  long  and  23  ft.  wide 
would  cost  £5,  3s.  6d.,  how  high  is  the  room? 

158.  If  paper  at  2d.  per  yard  sufficient  to  just  cover  the  entire  walls 

of  a  room  21  ft.  long,  16  ft.  wide,  and  10  ft.  high  would  cost 
13«.  4 d.,  how  wide  is  the  paper? 

159.  The  cost  of  painting  the  walls  and  ceiling  of  a  room  17  ft.  long, 

14  ft.  wide,  and  10  ft.  6  ins.  high,  having  a  door  7  ft.  by 
3  ft.  9  ins.,  a  window  6  ft.  by  4  ft.  6  ins.  and  a  fireplace 
3  ft.  by  3  ft.  6  ins.,  is  £3,  8s.  9 \d. ;  what  is  the  price  per 
square  foot? 

160.  A  room  20  ft.  long  has  two  windows  each  7  ft.  by  4  ft.,  two 

doors  each  6  ft.  6  ins.  by  3  ft.  4  ins.  and  a  fireplace  4  ft. 
by  3  ft.  3  ins.  The  cost  of  painting  the  walls  at  1  \d.  per  sq. 
ft.  is  £4,  2s.  2\d .,  and  the  cost  of  polishing  the  floor  at  15.  per 
sq.  yd.  is  £1,  135.  4 d.  How  wide  and  how  high  is  the  room? 


* 
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XLVIII.  VOLUMES; 

Rectangular  Solids. 
Find  the  volume  of  a  rectangular  solid  of — 


Length. 

\.  9  ft.;  . 

Breadth. 

...  4  ft.;  . 

Thickness. 

...  3  ft. 

2.  17  ft.;  . 

...  7  ft.;  . 

...  5  ft. 

3.  3  yds.  2  ft.;  ... 

...  2  yds.  1  ft.;  .. 

...  2  ft. 

4.  5  yds.;  . 

...  7  feet;  . 

...  1  yd.  2  ft. 

5.  3  ft.  9  in.;  . 

...  1  ft.  8  in.;  .... 

...  1  ft.  2  in. 

6.  6  ft.  6  in.;  .... 

...  4  ft.  4  in.;  .... 

...  3  ft.  3  in. 

7.  3  yds.;  . 

...  2  ft.;  . 

...  11  in. 

8.  17  yds.;  . 

..  17  ft.;  . 

...  17  in. 

Find  the  volume  of  a  cube  the  length  of  an  edge  of  which  is — 

9.  If  in.  10.  2  ft.  4  in.  II.  1  ft.  1  in.  12.  3-1  in. 

Find  the  third  dimension  of  a  rectangular  solid  of  volume — 

13.  364  cub.  ft.;  breadth  7  ft.;  thickness  4  ft. 

14.  105  cub.  ft.;  breadth  3  ft.  6  in.;  thickness  2  ft.  3  in. 

15.  1  cub.  ft.  876  in.;  length  4  ft.  8  in.;  thickness  2  ft.  7  in. 

16.  8  cub.  yds.  4  ft.;  length  5  yds.  1  ft.;  width  15  in. 

17.  57  cub.  ft.  828  in.;  length  7  ft.  5  in.;  breadth  2  ft.  7  in. 

18.  4  cub.  yds.  1  ft.  1528  in.;  length  16  ft.  10  in.;  breadth 

7  ft.  10  in. 


19.  How  many  cubic  feet  of  air  are  contained  in  a  room  17  ft.  long, 

15  ft.  3  in.  wide  and  12  ft.  high? 

20.  How  many  cubic  feet  of  timber  are  there  in  a  beam  24  ft.  long, 

8  inches  wide  and  6  inches  thick  ] 

21.  How  many  cubic  feet  of  wood  are  there  in  the  boards  of  a  floor 

18  ft.  long  and  16  ft.  wide  the  boards  being  lj  inches  thick] 

22.  What  is  the  height  of  a  room  18  ft.  6  in.  long  and  14  feet 

broad,  which  contains  2849  cub.  ft.  of  air] 

23.  A  room  contains  2684  cub.  ft.  of  space ;  its  length  is  16  ft.  6  in., 

and  its  height  is  10  ft.  8  in.;  what  is  its  breadth] 

24.  What  length  must  be  cut  off  a  beam  7£  in.  wide  and  4  in.  thick, 

that  the  volume  of  the  piece  cut  off  may  be  one  cubic  foot] 

25.  What  is  the  length  of  a  uniform  beam  36  sq.  inches  in  section,  if 

its  volume  is  1  cub.  yd.  ? 

26.  What  is  the  thickness  of  a  board  9  inches  wide,  when  the 

volume  of  a  piece  21  ft.  4  ins.  long  is  one  cubic  foot] 
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27.  How  many  children  will  a  school-room  60  feet  long,  28  feet 

wide  and  13£  feet  high  accommodate,  allowing  140  cubic  feet 
of  space  for  each  child? 

28.  A  school-room  40  feet  long  and  15  feet  high  accommodates  120 

children  allowing  120  cubic  feet  of  air  for  each  child :  how 
wide  is  the  room? 

29.  A  school-room  72  feet  long  accommodates  180  persons  allowing 

2  sq.  ft.  of  floor  and  200  cub.  ft.  of  space  per  head:  how  wide 
and  how  high  is  the  room? 

3°'  If  a  c^_blc  foot  of  lead  be  made  into  a  sheet  32  feet  long  and 
b  tee t  wide,  what  decimal  of  an  inch  is  the  sheet  in  thickness? 

31.  Find  the  value  of  a  uniform  beam  23  feet  long,  and  64  sq 

inches  m  section,  at  2s.  3 d.  per  cubic  foot. 

32.  Find  the  cost,  at  4s.  3d.  per  cubic  yard,  of  a  coat  of  gravel 

2  inches  thick  for  a  court-yard  9  yards  long  and  7  yards 


33.  A  pond  of  3  acres  is  covered  with  ice  6  inches  thick:  if  a  cubic 

foot  of  ice  weigh  896  ozs.,  find  in  tons  the  weight  of  the  ice 
on  the  pond. 

34.  A  level  field  of  4  acres  is  flooded  to  a  depth  of  4  inches:  if  a 

cubic  foot  of  water  weigh  63  lbs.,  find  in  tons  the  weight  of 
water  on  the  field. 


35‘  Fi“d  ??  toJ\s  ^  weight  of  a  block  of  stone  containing  670A  cub. 
it.,  it  a  block  of  the  same  kind  of  stone  which  is  5  ft.  long 
3  ft.  9  in.  broad  and  2  ft.  6  in.  thick  weighs  7500  lbs.  ’ 

36.  If  a  cubic  foot  of  iron  weighs  480  lbs.,  what  is  the  weight  in 
tons,  &c.,  of  14,000  iron  bars  each  10  feet  long,  U  in  wide 
and  $  m.  thick? 


37. 


38. 


39. 


40. 


An  inlaid  chess-board  is  composed  of  lf-inch  squares,  A  in. 
thick,  of  ebony  and  boxwood  arranged  alternately.  How 
many  cubic  inches  of  ebony  are  there  in  it? 

A  gAaV?i  Talk  6  feet  wide  runs  round  a  grass-plot  60  feet  long 
and  40  feet  wide.  Find  the  cost  of  the  gravel,  3  inches  deep, 
at  3s.  per  cubic  yard.  ^ 

A  r3  yai!ds  lon&  and  17  yards  wide  is  surrounded  by  a 

•  i  *  fe£  Wlde7  Find  the  cost  of  a  coat  of  gravel,  3  inches 
thick,  for  the  path  at  4s.  6d.  per  load  (i.e.  per  cubic  yard). 

If  the  cost  of  digging  a  trench  2  feet  wide  and  18  inches  deep 
at  9 d.  per  cubic  yard  be  £ 3 ,  19s.  3d.,  how  long  is  it? 


41.  How  many  wooden  blocks,  each  7  in.  by  5  in.  by  3  in.,  could  be 

packed  m  a  cellar  14  feet  long,  10  feet  wide  and  8  feet  high? 

42.  How  many  bars  of  soap,  18  in.  long,  3  in.  wide  and  3  in.  thick, 

could  be  packed  in  a  box  the  internal  dimensions  of  which  are 
5  ft.,  3  ft.  and  2  ft.  9  in.? 
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43.  How  many  cubes  of  f  in.  edge  could  be  packed  in  a  box  1  ft. 

3  in.  long,  9  in.  wide  and  3£  in.  deep,  inside] 

44.  How  many  gross  of  exercise-books,  each  book  being  8  in.  long, 

6^  in.  wide  and  J  in.  thick,  could  be  packed  in  a  box  2  ft.  8 
in.  long,  2  ft.  2  in.  wide,  and  1  ft.  6  in.  deep,  inside? 

45.  How  many  bricks  would  be  required  for  a  wall  80  yards  long, 

10  feet  high  and  18  inches  thick,  if  a  brick,  with  its  share  of 
mortar,  measures  9  in.  by  4\  in.  by  3  in.? 

46.  How  many  tiles  six  inches  square  and  1  in.  thick  could  be  packed 

in  a  cellar  12  ft.  long,  11  ft.  wide  and  7  ft.  high? 

47.  In  a  builder’s  yard  there  are  two  stacks  of  bricks ;  the  first  stack 

is  18  j  ft.  long,  3f  ft.  wide  and  8j  ft.  high;  the  second  is 
11 J  ft.  long,  9f  ft.  wide  and  ft.  high.  How  many  more 
bricks  are  there  in  one  stack  than  in  the  other,  the  dimensions 
of  a  brick  being  9  in.,  4\  in.  and  3  in.  ? 

48.  Two  boxes,  whose  inside  dimensions  are  2  ft.  6  in.,  2  ft.  2j  in., 

2  ft.  and  2  ft.  ll£  in.,  2  ft.,  1  ft.  10£  in.  respectively,  are 
filled  with  copies  of  a  book  which  is  7\  in.  long,  6  in.  wide  and 
i  in.  thick.  How  many  more  books  are  there  in  one  box  than 
in  the  other? 

49.  If  a  brick  with  its  share  of  mortar  measures  9  by  4\  by  3  inches, 

how  many  bricks  would  be  required  for  a  wall  10(f  yds.  long  and 

8  ft.  high,  the  lowest  course  of  bricks  being  18  inches  wide,  the 
second  course  13^  inches  wide,  and  the  remaining  courses  each 

9  inches  wide  ? 

50.  Supposing  that  a  brick  with  its  share  of  mortar  occupies 

9  X  4\  X  3  cubic  inches  of  space ;  how  many  bricks  are  there  in  a 
wall  5  ft.  high  and  9  inches  thick  which  surrounds  a  square  the 
side  of  which  measures,  on  the  inner  side  of  the  wall,  18  yards? 

If  a  pint  of  water  weighs  a  pound  and  a  quarter,  and  a  cubic  foot 
of  water  weighs  1000  ozs.,  how  many — 

51.  Gallons  would  a  tank  6  ft.  long,  4  ft.  wide  and  2  ft.  4  in. 

deep,  hold  ? 

52.  Gallons  would  a  cistern  6  ft.  8  in.  long,  5  ft.  4  in.  wide  and 

4  ft.  6  in.  deep,  hold? 

53.  Imperial  quart  bottles  could  be  filled  with  the  contents  of  a  full 

tank  3  ft.  6  in.  long,  2  ft.  4  in.  wide  and  2  ft.  3  in.  deep, 
and  what  fraction  of  a  pint  would  be  left  over? 

54.  Feet  wide  is  a  tank  24  ft.  long  and  8  ft.  deep  which  will  iust 

hold  7200  gallons? 

55.  Feet  long  is  a  tank  4  ft.  3  in.  wide  and  2  ft.  6  in.  high  which 

holds  53 lj  gallons? 

66.  Acres  are  there  in  a  field  upon  which  45,375  tons  of  rain-water 
fall  in  the  course  of  a  year,  the  average  rain-fall  being  2j 
per  calendar  month? 
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How  many  cubic  ipches  of  wood  are  there  in  a  box,  with  lid _ 

67 •  2 iu,-1?"!’-1  ft\  19  “•  wide  and  1  ft.  5  in.  high,  the  boards  of 
which  it  is  made  being  1  in.  thick? 

58.  3  ft.  long,  2  ft.  wide,  1  ft.  6$  in.  high,  of  wood  J  in.  thick? 

69.  5  ft.  7  in.  by  4  ft.  7  in.  by  3  ft.  1  in.,  of  wood  1  inch  thick? 

60.  4  ft.  by  3  ft.  by  2  ft.,  the  boards  being  f  in.  thick? 

61.  How  many  cubic  inches  of  iron  are  there  in  a  safe  which 

2leftSU9eSin°,inS1h 6-  t  T  6  in  len8th’  2  ft-  in  width  and 
tfc'  9  ln-  ln  height,  the  iron  being  2  in.  thick  throughout? 

62'  °U!^  Vfhes  of  wood  are  there  in  a  box,  without  lid, 

b°a1ftfaalf  an  thick,  *•  length  being  3  ft.  2  in. 
width  1  ft.  10  in.  and  height  1  ft.  8  in.? 

63'  ^ahsetlrgfth°3f  inn]h  b°airV  “’‘hick,  would  make  a  packing- 
case  2  ft.  3  in.  long,  1  ft.  9  m.  wide  and  1  ft.  10i  in 

high,  allowing  a  length  of  3  in.  of  board  for  waste  in  sawdust? ' 
64.  How  many  cubic  feet  of  stone  are  there  in  a  rectangular  trough 
of  internal  length,  4  ft.  6  in.;  width,  1  ft.  9  in.-  Tenth 

1  foot,  the  stone  being  everywhere  3  in.  thick  ?  »  P  ? 

66‘  ^thlTLHT6  °f  IT}  hL  thick-  and  lined  throughout 
with  sheet-lead  i  in.  thick,  measures  outside  5  ft.  in  length, 

2  ft.  4  m.  in  breadth  and  2  ft.  8  in.  in  depth;  how  many 

gallons  of  water  will  ij;  hold?  1  any 

66.  A  stone  trough  is  4  ft.  long,  1  ft.  6  in.  wide,  1  ft.  3  in  deep 

of3a  c„hKl  nf  I006.18  evfywhere  3  in.  thick.  If  the  weight 
b'mtf  ‘he  stone  be  175  lbs.,  and  of  water  be  62  lbs, 
what  would  the  trough  weigh  when  full  of  water? 

67‘  TTTl  rentangUlf  VTfb  Withput  Iid’  formed  of  material  1 
m’J whose  ,exfernal  dimensions  are  13  ft.  6  in  6  ft  8  in 

tTJ  ■  T  V  m.  respectively,  weighs  3  qrs.  25  lbs.  '  Find 

dhncmsions  °f  *  8<>lld  °f  th®  Same  mafcerial  and  the  same 

68.  Gold  can  be  beaten  out  so  thin  that  275,625  gold  leaves  placed 

one  upon  another  are  but  an  inch  in  thickness?  If  a  cubic  foot 
o  go  weigh  10  cwt.  95  lbs,  what  is  the  weight  in  grains  of 
a  piece  of  gold  leaf  8  inches  long  and  7  inches  wide"? 

69.  Find  the  cost  of  bricks,  at  *1,  17s.  6 d.  per  1000,  for  a  wall 

of  f g  l  and  9  inches  thick  surrounding  (with  the  exception 

outside  thTLo  TWK  eTreflng|jlar  garden  which  measures, 
outside  the  wall,  40  yards  m  length  and  24  yards  in  breadth. 

The  dimensions  of  a  brick  to  be  taken  as  9  in.  by  41  in  by 
3  in,  and  no  allowance  to  be  made  for  mortar.  '  J 

70.  A  safe  2  ft.  6  in.  long,  2  ft.  wide  and  2  ft.  9  in.  high 

£i  cwf  eTerTT1S  made  of  iron  2  m-  thick,  and  weifhs 
2%  cwt.;  how  high  is  a  safe  2  ft.  10  in.  long  and  2  ft  1  in 
wide,  made  of  iron  2J  in.  thick,  and  weighing  35^  cwt.? 
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EXERCISES  XLIX. 


XLIX.  DUODECIMALS. 

Express,  as  duodecimals, 


1.  5  ft.  10$  in. 

2.  6  ft.  7\  in. 

3.  4  ft.  3$  in. 

4.  Ilf  in. 

5.  8§  in. 

6.  2$  in. 

7.  6$  ft. 

8.  4  yds.  2f  ft. 

9.  5  yds.  l^j-  ft. 


10.  3  sq.ft.  72  in. 

11.  2  sq.ft.  36  in. 

12.  4  sq.  ft.  88  in. 

13.  136  sq.  in. 

14.  143  sq.  in. 

15.  89 \  sq.  in. 

16.  5f  sq.  ft. 

17.  6$  sq.  ft. 

18.  5  sq.yds.  1$$  sq.ft. 


19.  lOf  cub.  ft. 

20.  17f  cub.  ft. 

21.  3}  |  cub.  ft. 

22.  34  cub.  in. 

23.  86|  cub.  in. 

24.  117$  cub.  in. 

25.  6  cub.  ft.  436  in. 

26.  11  cub.  ft.  864  in. 

27.  2  cub.  ft.  1524  in. 


Express  in  feet  and  inches, 


28.  2  ft.  5'. 

29.  1  ft.  7'. 6". 

30.  5  ft.  4'.  9". 

31.  11  ft.  10'.  8". 

32.  7  ft.  O'.  4". 

33.  16  ft.  2'.  7".  6" 


40.  12  cub.  ft.  2'. 

41.  7  cub.  ft.  O'.  5''. 

42.  3  cub.  ft.  5'.  7".  3'" 

43.  10'.  8".  11"'. 

44.  8'.  7".  10'".  6iT. 

45.  5'.  10".  O'".  8*\  9\ 


34.  5  sq.  ft.  9'. 

35.  14  sq.  ft.  3'.  8". 

36.  6  sq.  ft.  11'.  9". 

37.  1  sq.  ft.  8'.  7".  6'". 

38.  10'.  11".  8'". 

39.  9'.  4".  5'".  6iT. 

46.  Add  18  ft.  9'.  8";  2  ft.  5'.  7";  11'.  10".  8'". 

47.  Add  15  sq.ft.  3'.  7";  1  sq.ft.  11'.  8".  5'";  and  6'.  0".  8"'.  6". 

48.  Add  12  sq.ft.  5'.  8";  3  sq.ft.  10'.  5".  9"';  and  11'.  8".  7'". 

49.  Subtract  2  cub.  ft.  8'.  7".  5'".  6iv  from  7  cub.  ft.  2'.  0".  3" 

50.  Multiply  2  ft.  7'.  8"  (i)  by  12;  (ii)  by  2;  (iii)  by  13. 

51.  Multiply  5  sq.ft.  6'.  9".  4'"  (i)  by  12;  (ii)  by  72;  (iii)  by  47. 

52.  Divide  16  ft.  3'.  5"  (i)  by  12;  (ii)  by  10;  (iii)  by  24. 

53.  Find,  by  Practice,  the  cost  of  5  sq.ft.  8'.  6"  at  6s.  6d.  per  sq.  ft. 

54.  Find,  by  Practice,  the  cost  of  4  cub.  ft.  6'.  10".  8'"  at  £2, 12.5.  6 d. 

per  cub.  ft. 

Find,  by  duodecimals,  the  area  of  a  rectangle  of  dimensions — 


55.  3  ft.  4'.  6"  and  3  ft. 

56.  4  ft.  5'.  9"  and  3'. 

57.  1  ft.  6'.  3"  and  9". 

58.  8'.  4"  and  8". 

59.  3  ft.  5'  and  2  ft.  3'. 

60.  4  ft.  9'  and  2  ft.  6'. 


61.  7  ft.  10'  and  5  ft.  8'. 

62.  12  ft.  8'.  2"  and  7  ft.  10'. 

63.  21  ft.  9".  7"  and  12  ft.  9'. 

64.  4  ft.  3'.  9"  and  2  ft.  5'.  6". 

65.  11  ft.  10'.  5"  and  8  ft.  9'.  7". 

66.  23  ft.  8'.  9"  and  14  ft.  3'.  6". 


Find,  by  duodecimals,  the  area  of  a  square  whose  side  is — 

67.  4  ft.  7'.  68.  5'.  5".  69.  1  ft.  6'.  8".  70.  13  ft.  9'.  6".. 
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Find,  by  duodecimals,  the  volume  of  a  rectangular  solid  of  dimensions— 


74.  3  ft.  4'.  6";  1  ft.  6';  8'. 

75.  16  ft.  8';  13  ft.  9';  3' 

76.  32  ft.  9';  1  ft.  3';  2'. 


71.  2  ft.  9';  2  ft.  3';  2  ft. 

72.  1  ft.  8';  I  ft.  6';  1  ft.  3'. 

73.  4  ft.  7';  3  ft.  8';  2  ft.  6'.  . 

77.  2  ft.  5'.  6";  2  ft.  2';  and  1  ft.  6'. 

78.  5  ft.  7'.  9";  3  ft.  8';  and  2  ft.  9'. 

79.  11  ft.  4'.  3";  8  ft.  9'.  7";  and  3  ft.  10'. 

80.  16  ft.  2'.  8";  4  ft.  11'.  2";  and  2  ft.  8'.  6". 

81.  14  ft.  7  in.;  13  ft.  8£  in.;  and  3  yds.  2  ft.  7  in. 

82.  7  yds.  2  ft.  9  in.;  16  ft.  3  in.  10  pts.;  and  5  yds.  11£  in. 

Find,  by  duodecimals,  the  volume  of  a  cube  whose  edge  is _ 

83.  2  ft.  4'.  84.  3  ft.  8'.  85.  8'.  8".  86.  7  ft.  7'.  7". 

Find  by  duodecimals — 

87.  The  number  of  square  feet  of  glass  in  24  windows,  each  con- 

taming  4  panes,  each  pane  1  ft.  7'  long  and  10'.  9"  wide. 

88.  The  number  of  square  feet  of  glass  in  37  windows,  each  con- 

taming  12  panes,  each  pane  11'.  6"  long  and  8'.  3"  wide. 

89.  The  cost  of  glazing  60  windows,  each  containing  12  panes,  each 

pane  1  ft.  2.6  long  and  10'.  6"  wide,  at  Is.  Qd.  per  sq.  ft. 

90.  The  cost  of  glazing  96  windows,  each  containing  9  panes,  each 

pane  1  ft.  5 . 6"  long  and  1  ft.  1'.  3"  wide,  at  16<£per  sq.  ft. 

9|.  The  cost,  to  a  penny,  of  digging  out  a  cellar  18  ft.  4'  long,  12 
.  9  wide,  and  14  ft.  6'  deep,  at  Is.  6d.  per  cubic  yard. 

92‘  1  ki  i  fi :*/  ai2d  im  the  area  of  the  entire  surface  of  a 

block  11  ft.  1  .  6  long,  11  ft.  8'  wide,  6  ft.  6'.  8"  thick. 

93.  The  area  of  the  entire  surface  of  a  cube  of  edge  8  yds.  2  ft.  6f  in. 

94.  The  value  of  3  dozen  blocks  of  granite,  each  15  ft.  8'  lono- 

10  ft.  4  wide,  and  6  ft.  9'  thick,  at  £1,  16s.  per  cub.  yd.&’ 

95.  How  many  more  cubic  inches  of  water  a  tank  12  ft.  6'  long 

5  ft.  3  wide,  and  3  ft.  9'  deep,  will  hold  than  a  cubical 
tank  whose  edge  is  6  ft.  3  in. 

96.  The  value,  to  a  penny,  of  a  block  11  ft.  U  in.  long,  3  ft.  3 A 

m.  wide,  and  2  ft.  4j  in.  thick,  at  8s.  9 d.  per  cubic  foot. 

97.  The  quotient  of  118  sq.ft.  10'.  6".  6'" -f- 21  ft.  3'.  6". 

98.  The  quotient  of  390  sq.  ft.  5'.  3".  6'".  6iv  ~  23  ft.  4'.  5". 

99.  The  thickness  of  a  rectangular  solid  of  volume  17  cub.  ft. 

1.11  .10  . 61V,  length  3  ft.  T.  6",  and  breadth  2  ft.  4  in. 

100.  The  length  of  a  rectangular  solid  of  volume  303  cub.  ft. 

o.5.7  . 41V,  breadth  8  ft.  4  in.,  and  thickness  2  ft.  7§  in. 
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EXERCISES  L. 


L.  APPROXIMATION. 


Decimals. 


Write  down  the  nearest  approximation 

(i)  in  three  places,  (ii)  in  five  places,  of  decimals  to — 


1.  4*5632765. 

2.  *0326549. 

3.  15*2476256. 


4.  *2789325. 

5.  6*1499325. 

6.  *4233655. 


7.  2*0683. 

8.  473*6. 

9.  *058. 


Find  the  nearest  approximation,  within  the  limit  mentioned,  to — 

10.  The  sum  of  24*175,  4*775625,  18*49636,  *1356  and  *085725, 
to  two  places  of  decimals. 

11.7*  4632  +  12  *  05768  +  •  0195  +  23  •  40585  +  301  •  62385  +  1  •  45367, 
to  one  place  of  decimals. 

12.  The  sum  of  *563,  18*40783,  *05975,  2*486  and  21*34625, 

to  three  places  of  decimals. 

13.  The  difference  between  4*452296  and  104*235  to  three  places 

of  decimals. 

14.  12*16  —  *857425  to  four  places  of  decimals. 

15.  8*56340075  —  2*083  to  five  places  of  decimals. 


16.  Find  the  integer  nearest  to  the  sum  of  87*563,  910*2675,  7*864, 

204*4793,  8*5,  47*5,  60*075  and  *5675. 

17.  Find  to  the  nearest  million  the  sum  of  4756320,  10478630, 

1562500,  8479000,  2936860  and  12075680. 

18.  Find,  within  one-thousandth  of  the  whole,  the  sum  of  7*875, 

1*20584,  12*67325,  148*8366  and  *27695. 

19.  Find,  within  one-hundredth  of  the  whole,  the  sum  of  4*7, 

12*6834,  3*14159,  *073,  42*587632  and  28*5. 

20.  Find,  within  one-millionth  of  the  whole,  the  sum  of  54763*25, 

80*4725,  6*47965,  97318*476,  293*647875  and  *086795. 

21.  Find,  within  one-thousandth  of  the  whole,  the  difference  between 

87*6187345  and  147*53225. 

22.  Find,  within  one-millionth  of  the  whole,  438*573  —  37*83. 


Find  the  nearest  approximation  in  three  places  of  decimals  to — 


23.  14*5637525  X  8. 

24.  2*41573825  X  12. 

25.  *13068875  X  40. 

26.  *8302545  X  15. 

27.  6*620783  X  800. 

28.  26*508472  X  -4. 

29.  3*553816  X  -05. 

30.  8*516  X  1-6. 


31.  *0814275-7-7. 

32.  7*375284 -M2. 

33.  32*6410565  -7-  60. 

34.  *45690385 -M2. 

35.  2*5069578  4-  *5. 

36.  5*2506725  -7-  *56. 

37.  56  •  483 -f  73. 

38.  4*3259-1-  1*7. 


39.  813*576385  X  2J. 

40.  8*241675  X  3j. 

41.  52*502916  X  2 j. 

42.  4*638225  X  3J. 

43.  23*7225  X  4 -f- 100. 

44.  491*75  X  2^100. 

45.  76*483  X  3|-^  10C. 

46.  506*416  X3|-r  100. 
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Decimalize  to  three 

47.  £2,  16s.  6 d. 

48.  £13,  18s.  2d. 

49.  £1,  16s.  7 d. 

60.  £43,  13s.  Id. 


places — 

61.  £4,  15s.  Id. 

62.  £0,  9s.  9 d. 

53.  £63,  11s.  Id. 

54.  £10,  3s.  8 d. 


55.  £3,  3s.  dd. 

56.  £75,  19s.  10c*. 

57.  £2,  Is.  11c*. 

58.  17s.  8jc*. 

65.  £4,  18s.  8jc*. 

66.  £87,  3s.  3jc*. 

67.  £142,  Is.  7£c*. 

74.  £123-88375. 

75.  £1-59516. 

76.  £11-0983. 


Decimalize  to  five  places — 


59.  £1,  9s.  10c*. 

60.  £16,  12s.  7 d. 

61.  £0,  13s.  11c*. 


62.  £0,  5s.  8c*. 

63.  £453,  16s.  2c*. 

64.  £197,  13s.  5c*. 
Find,  to  the  nearest  penny,  the  value  of — 


68.  £4-816. 

69.  £1-584. 

70.  £17-908. 


71.  £13-7028. 

72.  £-6363. 

73.  £38-3565. 


Find,  to  the  nearest  farthing ,  the  value  of — 

77.  £47-5465.  79.  £1-519. 

78.  £-685.  80.  £11-046535. 


81.  £546-46. 

82.  £3-298156. 


Find,  to  the  nearest  penny,  the  value  of — 

83.  £4-5735  +  £15-032  +  £1-4723575  +  £-01275  +  £12-428766. 

84.  £13-469725  +  £4-83  +  £-16775  +  £23-02516  +  £305-970517. 

85.  £52-470895  —  £6-528775.  86.  £17-183  —  £9-2416. 


Find,  to  the  nearest  penny,  by  Decimalized  Practice,*  the— 

87.  Value  of  1672J  things  at  £3,  11s.  7 \d.  each. 

88.  Cost  of  893£  things  at  £1,  17s.  5 \d.  each. 

89.  Rent  of  956a.  3r.  10p.  at  £1,  6s.  3c*.  per  acre. 

90.  Rent  of  1857a.  2r.  24p.  at  £l,  14s.  8^c*.  per  acre. 

91.  "Value  of  1473  tons  13  cwts.  at  £2,  11s.  5c*.  per  ton. 

92.  Dividend  on  £1485,  17s.  6c*.  at  5s.  6 \d.  in  the  pound. 

93.  Dividend  on  £884,  16s.  8c*.  at  11s.  8£c*.  in  the  pound. 

94.  Value  of  1  cwt.  2  qrs.  17  lbs.  at  £2,  13s.  8c*.  per  cwt. 

95.  Cost  of  3  cwts.  1  qr.  16  lbs.  9  ozs.  at  £14,  16s.  6c*.  per  cwt. 

96.  Rent  of  2  ac.  3  ro.  31  po.  at  £1,  11s.  8c*.  per  acre. 

97.  Rent  of  4  ac.  2  ro.  37f  po.  at  £1,  8s.  6c*.  per  acre. 

98.  Value  of  10  Troy  ozs.  397  grs.  at  £3,  17s.  10£c*.  per  oz. 

99.  2  tons  11  cwts.  2  qrs.  17£  lbs.  at  £2,  15s.  ll£<*.  per  toll. 

100.  39  cwts.  3  qrs.  24|-  lbs.  at  £5,  13s.  8c*.  per  ton. 
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EXERCISES  L. 


Contracted  Multiplication. 

Obtain,  in  the  number  of  places  of  decimals  mentioned  within 
brackets,  the  nearest  approximation  to — 


101.  90-760125  X  8-0127  {two). 

102.  12-345675  X  1-23456  {two). 

103.  -9846725  X  7-90845  {two). 

104.  5436-7928  X  5-36419  {two). 

105.  -0598765  X  2-107685  {three). 

106.  4-7603561  X  5- 7140232 {three). 

107.  -04327184  X  80-85642  {two). 

108.  2-706815  X  85-07685  {two). 

109.  -91843275  X  51-0826  {three). 

110.  416-087925  X  -0807685  {two). 


111.  34-76912  X  41-2804  {three). 

112.  41-69207  X  -004037  {three). 

113.  1705-32  X  -014623  {two). 

114.  42-506  X  -00840542  {four). 

115.  -0521685  X  -0084032  {four). 

116.  -810901  X  -809101  {three). 

117.  4-132167  X  -01098  {two). 

118.  -234678  X  -378426  {six). 

119.  8-2157  X  -823i  {four). 

120.  456-83  X  •  i.42857  {six). 


121. (4-1506312)2(Mree). 

122.  (3-14159)2  (three). 

123.  (-57075)2  {two). 

124.  (12-0575)2  {four). 

125.  (-02138607)2  {six). 


126.  (2-1703)3  {two). 

127.  (3-1416)3  {two). 

128.  (-41506)3  {two). 

129.  ( •  0286038)3 (/ire). 

130.  (-5132)3  {threey 


131.  (1-0325 Y  {three). 

132.  (1-03)8  {three). 

133.  (1 -025)5  {five). 

134.  (1 -04)9  {five). 

135.  (l-05)u  {three). 


136.  Find  -015632  X  14*0514  X  -72315  to  two  places  of  decimals. 

137.  Find  -0012345  X  805-6231  X  12-14285...  three . 

138.  Find  -265137  X  128-23  X  9-2671  . four . 

139.  Find  -31416  X  21  -5f2  X  41-538  . three . 

140.  Find  the  integer  nearest  to  72-96415  X  18-74625. 

141.  Find  the  integer  nearest  to  the  square  of  41-38716. 

142.  Find  the  integral  part  of  the  product  of  43-126725  and 

39-425683. 

143.  Find,  to  the  nearest  thousand,  76045-285  X  91  -8375. 

144.  Find,  to  the  nearest  thousandth  of  unity,  30-7865  X  -4312. 

145.  Find,  within  one-thousandth  of  the  whole,  143-325  x  64-495. 

146.  Find,  within  one-thousandth  of  the  whole,  7-056275  X  1-175875. 

147.  Find,  within  one-hundredth  of  the  whole,  1-92648  X -182356. 

148.  Find,  within  one-millionth  of  the  whole,  45-105275  X  608-05625. 

149.  Find,  within  one-thousandth  of  the  whole,  (15-607)3. 

160.  Find,  within  one-thousandth  of  the  whole,  the  continued  product 
of  -000386,  -010274  and  65-25. 
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Find,  to  the  nearest  penny,  the  value  of _ 

151.  .£.57325  X  2-54.  152.  £75.416  x  -1352. 

153.  .£14,  17a.  8 d.  x  203-75.  154.  £138,  13a.  6 d.  x  315-425. 

155.  426  tons  13  cwts.  3  qrs.  7  lbs.  at  £815,  12a.  6 d.  per  ton. 

156.  273  miles  6  fur.  120  yds.  at  £613,  12a.  8 d.  per  mile. 

157.  £8175-83  X  (1-025)5.  158.  £506-75  X  (1-05)7. 

159.  £851,  10a.  X  (1-04)12.  160.  £3500  X  (1-05)20. 


Contracted  Division. 

thJ'nearest^apjM^oSnfatton^to-^8  °f  deCimalS  me“tioned  withi"  brackets- 


170.  -03765  -7- 13-2416  ( four ). 


161.  8109-75  4-15623  (three). 

162.  314210*8  -7- 18306  {two). 

163.  •  0264508  4- 1  -  2054  {four). 

164.  8-14623  4-  12-954  {three). 

165.  8-567145  4-  47-632  {three). 

166.  142-875  4-  603-625  {three). 

167.  72-2416  4"  -2365  {two). 

168.  32-5172  4- -046325  {two). 

169.  -046325  4-  32-5172  {four). 


171.  *3060875  —  2*3641525  {five). 

172.  352-4258  4  23-575  {four). 

173.  6  •  25040875  4-  124-528  {six). 

174.  324-816  4-  7-248057  {six). 

175.  1-425  4-  -0567  {three). 

176.  8-2if>7  4-  -8231  (four). 

177.  -3625  4-14-69  (Jive). 

178.  17-3  4-  219- 1573  (six). 


179. 

180. 

182. 

184. 


1847-345  X  1-72  4-2185  (two). 
241  -345  X  -2075  4-  3-1416  (two). 


—856  X  5-3718  (f 

12-6784 

183. 

407-6275  X  -1568  N 

- (371416? - {tW0)- 

185. 

181. 


516-5  X  852 
36500 


(three). 


7-14765 
8-76  X  4-25 


(three). 


17-525  X  -015745  , ,  . 

3-13675  X  21-24325  (  J0ur>- 


186.  Find  the  integer  nearest  to  1 -002591  4- -038764875. 

187.  Find  the  integral  part  of  the  quotient  of  4863-375  4-  1-9258725. 

188.  Find,  within  one-thousandth  of  the  whole,  73-15688  4-  158-45. 

189.  Find,  within  one-thousandth  of  the  whole,  3568-5  4-  16-517845. 

190.  Find,  within  one-millionth  of  the  whole,  14-68705  4- -0316283. 


Find,  to  the  nearest  penny,  the  value  of _ 


191.  £863-483  4-617. 

192.  £103-725  4-318-546. 

193.  £21769,  11a.  10tf.4-8576. 

(M  27) 


194.  £1490,  13a.  8 d.  4- 13-825. 

195.  £31-1426  X  12-18  4-  73. 

196.  £1156,  17a.  6 d.  X  4-86  4-365. 
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EXERCISES  L. 


Find,  to  five  places  of  decimals,  the  sum  of  the  series — 


197. 

1 

+ 

1 

+ 

1 

+ 

1X2 

1X2X3 

1  X  2  X  3  X  4 

198. 

1 

1 

+ 

1 

1X2 

1X2X3 

1  X  2  X  3  X  4 

199. 

1 

+ 

1 

+ 

1 

+ 

1X3 

1X3X6 

1  X  3  X  5  X  7 

200. 

1 

1 

+ 

1 

1  X  3 

1X3X5 

1  X  3  X  5  X  7 

Find,  to  the  nearest  penny,  by  contracted  work  in  Decimals,  the 

201.  Value  of  5  tons  11  cwts.  3  qrs.  at  the  rate  of  £41,  13s.  7 d. 

for  7  tons  9  cwts.  1  qr. 

202.  Value  of  78  ozs.  210  grs.  of  gold,  if  53  ozs.  300  grs.  are  worth 

£175,  6s.  3 d. 

203.  Dividend  paid  by  a  bankrupt  whose  debts  are  £2957,  18s.  8 d. 

and  his  available  assets  .£1025,  135.  6d. 

204.  Dividend  to  be  paid  by  a  bankrupt  whose  assets  amount  to 

£10,223,  14s.  8 d.\  his  liabilities  to  £13,901,  165.  6d.,  and  the 
“  costs”  of  his  bankruptcy  to  £473,  I85. 

205.  Shares  of  profits  amounting  to  £473,  I85.  3 d.  due  to  each  of  two 

partners  whose  capitals  are  £2756  and  £1350  respectively. 

206.  Average  cost  per  ton  if  two  truck-loads  of  coal  are  bought,  the 

first,  containing  9  tons  9  cwts.  3  qrs.,  for  £5,  85.  6d. ;  and 
the  second,  containing  8  tons  18  cwts.  2  qrs.,  for  £5,  35.  6d. 


207.  Find,  to  the  nearest  'penny, 

parts  of  (i)  £56,  I65.  4 d.  proportional  to  67,  47  and  29 ; 

(ii)  £147,  135.  9 d.  .  13,  15-5  and  19; 

(iii)  £1413,  125 .  13,  19J  and  22. 


Also,  to  the  nearest  quarter, 

parts  of  (iv)  57  tons  13  cwts.  3  qrs .  7,  17  and  37. 


and  to  the  nearest  pole, 

parts  of  (v)  473  a.  2r.  37  p .  9,  9*5  and  9*25. 


208.  Find,  within  a  thousandth  of  the  whole,  the  area  of  a  rectangle 

34  ft.  5  in.  long  and  26  ft.  7£  in.  wide. 

209.  If  the  length  of  a  rectangle  is  known  to  be  greater  than  6*135 

ft.  and  less  than  6*136  ft.,  and  its  breadth  greater  than 
4*027  ft.  and  less  than  4*028  ft.,  within  how  many  square 
inches  can  its  area  be  determined  with  certainty  ? 

210.  If  a  bicycle-wheel  has  a  circumference  of  7*145  ft.  and  makes, 

on  the  average,  6500  revolutions  per  hour,  find,  to  the  nearest 
hundredth  of  a  mile,  the  distance  travelled  in  5  hrs.  27  min. 


PERCENTAGES. 
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LI.  PERCENTAGES. 


Find,  mentally ,  the  percentage  equivalent  to  the  fraction- 

'■  i- 

2-  i- 

3-  b 

4-  ft- 


5-  ft 

9-  ft- 

13.  b 

6-  ft. 

10.  ft. 

14.  b 

7.  f. 

II.  U- 

15.  ft. 

8-  ». 

'2-  U- 

'6-  ft- 

'7.  ft. 

*3-  fts- 

19.  -625. 

20.  -1275. 


Find,  mentally ,  in  lowest  terms,  the  fraction  equivalent  to — 

21.  8  per  cept.  25.  78  per  cent.  29.  6|  per  cent. 

22.  24  per  cent.  26.  6  per  cent.  30.  66§  per  cent. 

23.  15  percent.  27.  i\  percent.  31.  8J  percent. 

24.  35  percent.  |  28.  3J  percent.  32.  12-5  percent. 

Find  the  percentage  equivalent  to  the  fraction — 

33.  ft.  34.  ft.  35.  -Jft.  36.  ft.  37.  ftfe 

Find,  in  lowest  terms,  the  fraction  equivalent  to — 


38.  -375. 


39.  3J  per  cent. 

40.  4f  per  cent. 


41.  6|  percent. 

42.  2^-  per  cent. 


43.  42  •  5  per  cent. 

44.  18*4  percent. 


Find- 

45.  72  per  cent  of  375. 

46.  12  per  cent  of  3775. 

47.  3f  per  cent  of  4720. 


48.  16 J  per  cent  of  492. 

49.  6*25  per  cent  of  648. 

50.  8*375  per  cent  of  42400. 


How  much  per  cent  is- 


51.  19  of  475? 
62.  235  of  750? 


53.  189  of  504? 

54.  4455  of  5445? 


55.  23*75  of  475? 

56.  58*8  of  3920? 


57.  If  7 j  per  cent  of  a  certain  number  is  69,  what  is  that  number? 

58.  Find  the  number  8£  per  cent  of  which  is  48. 

59.  Of  what  number  is  109-8  twelve  per  cent? 


Find,  mentally ,  5  per  cent  of — 


60.  .£94. 

61.  £116. 

62.  £275. 

63.  £347. 


64.  £12,  10s. 

65.  £23,  5s. 

66.  £8,  15s. 

67.  £17,  10s. 


68.  £36,  12s.  U. 

69.  £4,  6s.  8 d. 

70.  £9,  13s.  id. 

71.  £51,  4s.  2  d. 


72.  £86,  8s.  id. 

73.  £132,  16s.  8 d. 

74.  £189,  11s.  8 d. 

75.  £537,  18s.  id. 
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EXERCISES  LI. 


Find,  mentally,  neglecting  fractions  of  a  penny,  5  per  cent  of — 


76.  .£10,  2s. 

77.  £3,  12s. 

78.  £26,  19s. 


79.  £14,  14s.  8d. 

80.  £43,  15s.  9 d. 

81.  £62,  11s.  lOd. 


82.  £107,  7s.  2d. 

83.  £181,  9s.  8 d. 

84.  £467,  13s.  lOd. 


Find,  mentally,  neglecting  fractions  of  a  penny,  2J  per  cent  of — 


88.  £7,  10s. 

89.  £14,  11s. 

90.  £28,  6s.  8 d. 


85.  £34. 

86.  £57. 

87.  £12,  10s. 

Find- 

94.  4  per  cent  of  £7,  10s. 

95.  4  per  cent  of  £71,  5s. 

96.  3  per  cent  of  6  tons  5  cwts. 

97.  85  per  cent  of  19  ozs.  Troy. 

98.  15  per  cent  of  193-5  grs. 

How  much  per  cent  is — 

104.  2d.  of  Is.? 

105.  2s.  6d.  of  £1? 

106.  1  \d.  of  £1? 

107.  19s.  6d.  of  £1? 

108.  6s.  8 d.  of  £5? 

109.  8s.  4 d.  of  £2? 


91.  £10,  16s.  8  d. 

92.  £4,  7s.  6 d. 

93.  £59,  14s.  3d. 


99.  31  per  cent  of  £50,  16s.  8 d. 

100.  2J  per  cent  of  £26,  13s.  4 d. 

101.  7j  per  cent  of  £125. 

102.  4f  per  cent  of  £202,  10s. 

103.  of  per  cent  of  £423,  13s.  id. 

110.  Is.  7 \d.  of  £1,  12s.  6 d.? 

111.  12s.  9d.  of  £1,  9s.  9d.? 

112.  £38,  10s.  of  £924? 

113.  42  lbs.  of  2  cwts.? 

114.  16  grs.  of  1  oz.  Troy? 

115.  2  hrs.  24  mins,  of  5  days? 


If  a  tradesman  allow  5  per  cent  “discount  for  cash”,  find,  neglect¬ 
ing  fractions  of  a  penny,  how  much  ready  money  would  pay  for  an 
article  priced — 


116.  14s.  lOd. 

117.  £2,  12s. 

118.  £1,  8s.  6 d. 


119.  £4,  3s.  9 d. 

120.  £6,  16s.  8d. 

121.  £5,  5s. 


122.  £11,  7s.  9 d. 

123.  £22,  14s.  6 d. 

124.  £17,  13s.  3d. 


If  a  tradesman  allow  2f  per  cent  discount  for  prompt  payment  of 
an  account,  find,  neglecting  fractions  of  a  penny,  the  ready  money 
which  would  pay  for  goods  invoiced  at — 


125.  £4,  17s.  Id. 

126.  £3,  5s.  lOd. 

127.  £2,  11s.  6d. 

Increase — 

134.  450  by  2%. 

135.  236  by  25%. 


128.  £7,  8s.  5 d. 

129.  £18,  10s.  9 d. 

130.  £25,  12s.  3d. 


131.  £5,  13s.  lOd. 

132.  £1,  19s.  Id. 

133.  £29,  Is.  6d. 


136.  £14, 10s.  by  5%. 

137.  £33, 15s.  by  4%. 


138.  £43, 10s.  8d.  by  12$%. 

139.  £93, 12s.  3d.  by  16f%, 
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Increase,  giving  the  result 

140.  £47,  10i.  by  4%. 

141.  £7)1,  1 3*.  4 d.  by  3%. 

142.  £18,  15s.  by  3£%.  ° 
Decrease — 

146.  1890  by  10%. 

147.  4620  by  15%. 

148.  £51,  10s.  by  2\%. 

Decrease,  giving  the  result 

152.  £36,  11s.  2d.  by  2%. 

153.  £16,  7s.  11  d.  by  7%. 

154.  £73,  15s.  Id.  by  3|°%. 


to  the  nearest  penny _ 

I  >43.  £91,  12 s.  3d.  by  2\%. 

>44.  £156,  18s.  8 d.  by  4j%. 

I  >45.  £284,  6s.  10 d.  by  3f%. 

>49.  £137,  13s.  3d.  by  33J%. 

150.  11  tons  by  7^%. 

151.  9  tons  16  cwts.  by  12J%. 
to  the  nearest  penny — 

I  >55.  £105,  5s.  9 d.  by  2J%. 

156.  £272,  Is.  10 d.  by  4£%. 

I  157.  £518,  16s.  4 d.  by  2|-%. 


,68'  "“Joesh^reTnnlny5?0  a  8Pends  85  P- cent  of 

'59‘  T]eeerLTdla3"erfcenttrthcWreXt43’500  V®81’  and  *  had 

tion  in  1891  ? P  ext  census>  what  was  its  popula- 

.T  ™( is. >t 

■  2  -  - 

163.’  If  U5  per  c®nt  of  a  number  be  1946,  what  is  the  number? 

**2  Per  cent  of  a  sum  of  monev  is  J?9 9  in*?  n  j  ,  . 

that  sum?  money  is  £22,  10s.  lid.,  what  is 

■  intervalUfromn24,5(X)  lor*252^0 dur*nS  a  certain 
the  rate  per  cent  of  increSe  ’  ’  °  tW°  pW  °f  decimals> 

l66-  « in  *■  p-d> - 

l67'  "per^ceSlofcash  bo16*'  H  a  *T  SubJect  *>  discount  of  5 
6  tons  8  cwts  ?  ’  °W  “UCh  money  he  paid  for 

creiredby8724|a  per  cent  and  m  thl?*?  °f  ^  °®rtain  town  in‘ 
what  was  it  in  the  former?  year  14  Was  206’087i 


168. 


169 
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EXERCISES  LI. 


170.  In  a  concert  hall  there  are  600  reserved  seats  and  1300  un¬ 

reserved  seats ;  when  14£  per  cent  of  the  former  and  10  per 
cent  of  the  latter  are  unoccupied,  of  how  many  persons  does  the 
audience  consist  ? 

171.  If  11  men  working  10  hours  a  day  earn  643*5  francs  iti  13 

days,  in  how  many  days  would  25  men,  working  9  hours  a 
day,  earn  2673  francs  when  the  pay  for  an  hour’s  wolk  has 
risen  20  per  cent? 

172.  In  an  examination,  A  obtains  48  per  cent  and  B  33  per  cent 

of  full  marks.  Their  marks,  if  added  together,  amount  to  567. 
What  are  full  marks? 

173.  An  arithmetic  examination  paper  is  worked  by  2500  candidates, 

of  whom  one-fifth  are  girls  and  the  rest  boys.  If  5  per  cent  of 
the  boys,  and  40  per  cent  of  the  girls,  fail,  what  percentage  of 
the  total  number  of  candidates  pass? 

174.  The  populations  of  the  upper  and  lower  parts  of  a  town  were 

equal.  After  the  former  had  fallen  20  per  cent,  and  the  latter 
risen  15  per  cent,  the  total  number  of  inhabitants  was  39,390. 
What  was  the  population  of  each  part  at  first? 

175.  At  a  census  three  towns  had  populations  of  17,650,  19,600  and 

18,760.  At  the  next  census  the  first  had  decreased  18  per  cent, 
the  second  had  increased  21  per  cent,  and  the  total  population 
of  the  three  had  increased  by  4691  persons :  find  the  change 
per  cent  in  the  population  of  the  third  town. 

176.  A  man  whose  income  is  £900  a  year  pays  an  income-tax  of  8 d. 

in  the  pound ;  what  percentage  of  (i)  his  gross  income,  (ii)  his 
net  income,  is  his  taxi 

177.  After  paying  10  per  cent  of  his  income  in  rates  and  taxes,  a 

man  has  £1350  left.  Find  his  whole  income. 

178.  In  a  battle  5  per  cent  of  an  army  were  killed,  18  per  cent 

wounded,  8  per  cent  were  taken  prisoners  and  243  men 
deserted.  The  effective  force  then  remaining  numbered  5691. 
Find  the  number  of  nien  at  first. 

179.  If  a  inan  can  travel  360  miles  in  12  days  of  8  hours  each, 

how  matly  hours  a  day  less  need  he  travel,  if  he  iricrease  his 
rate  20  per  cent,  in  order  to  accomplish  450  miles  in  20  days? 

180.  If  the  income-tax  were  3^  per  cent  on  a  man’s  income,  instead 

of  8 d.  in  the  £,  what  difference  would  it  make  to  a  m&n  whose 
annual  income  is  £3125? 

181.  A  bankrupt’s  debts  amount  to  £21,140,  and  his  assets  to 

£4832.  Allowing  12 \  per  cent  for  expenses,  what  would  the 
dividend  be? 

182.  in  a  forest  5  per  cetit  of  the  trees  are  blown  down  by  a  gale, 

and,  after  3  per  cent  of  those  Remaining  have  beeti  cut  down, 
there  still  stand  55,290  trees.  How  many  trees  were  there  in 
the  forest  before  the  gale  occurred  ? 


184. 


189. 
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*196.  At  the  census  of  1891  the  population  of  England  was  27,501,362; 
of  Wales,  1,501,163;  of  Scotland,  4,025,647;  and  of  Ireland, 
4,704,750.  Find  to  the  nearest  tenth  in  decimals  the  percentage 
of  the  total  population  of  the  British  Isles  then  inhabiting 
each  country. 

Find  the  numbers  required  to  complete  the  following  tables,  giving 
the  percentages  of  the  numbers  for  1893,  correct  to  the  nearest  tenth 
in  decimals : — 


Kailway  Passenger  Traffic  Receipts. 


L.  &  N.W.R. 

1894. 

1893. 

Increase  or  de¬ 
crease  per  cent. 

First  Class, . 

£ 

481,248 

£ 

498,469 

257,782 

. dec. 

Second  „  . 

240,762 

. dec. 

Third  „  . 

2,875,012 

2,813,434 

. inc. 

Total, . 

3,597,022 

3,569,685 

. inc. 

G.N.R. 

1894. 

1893. 

Increase  or  de¬ 
crease  per  cent. 

First  Class, . 

Second  „  . 

Third  „  . 

Total, . 

£ 

159,837 

20,824 

1,137,357 

£ 

164,349 

23,779 

1,115,204 

. 

1,318,018 

1,303,332 

G.W.R. 

1894. 

1893. 

Increase  or  de¬ 
crease  per  cent. 

First  Class, . 

Second  „  . 

Third  „  . 

Total, . 

£ 

239,828 

262,810 

2,782,897 

£ 

249,406 

291,980 

2,718,825 

3,285,535 

3,260,211 

Number  of  Passengers  carried  on  English  Railways. 


1894. 

1893. 

Increase  or  de¬ 
crease  per  cent. 

Class. 

Ordinary  1st, . 

„  "  2nd, . 

3rd, . 

Season  Tickets,.... 

Total, . 

No. 

29,821,010 

60,161,714 

821,430,202 

1,184,861 

No. 

30,048,982 

59,989,640 

783,138,430 

1,574,876 

. 

912,597,787 

874,751,928 

*  Exs.  196  to  200  should  be  worked  by  the  contracted  methods  of  Chap.  L. 
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LII.  PROFIT  AND  LOSS. 

Find  the  gain,  or  loss,  per  cent  of  cost  price  in  the  following  cases : — 

1.  Cost  £30;  sold  for  £36. 

6.  Cost  £10,  10s.;  sold  for  £3,  10s. 

2.  . 

. £4;  . £4,10  s. 

7 . 

..  3s.  9d. ; 

3.  . 

. £36;  .  £30. 

8 . 

..  12s.  6d. ;  .... 

. 14s.  9  d. 

4.  . 

. £8 ;  .  £7,  5s. 

9 . 

..£5,  16s.  8 d.  .. 

...  £5,  14s.  4 d. 

5.  . 

. £3,  2s.  6 d.  ...  £3, 7s.6d. 

10 . 

..  £1,  3s.  9rf. . 

Find  the  selling  price  in  the  following  cases : — 

II. 

Cost  £8,  5s.,  and  sold  at  a  profit  of 

20  per  cent  of  the  cost. 

12. 

10  . 

13. 

.  £1,  15s.,  . 

15  . 

14. 

.  £5,  12s.,  . 

1% . 

15. 

.  2s.  2d .,  . 

374 . 

16. 

12  . 

17. 

.  £12,  10s.,  . 

30  . 

18. 

.  £1480,  . 

74 . 

19. 

4  . 

20. 

.  £1,  6s.  8 d.,  . 

64  . 

Find  the  cost  price  of  an  article — 

21.  Sold  for  14s.,  at  a  profit  of  5  per  cent  of  the  cost. 

22  .  <£1330,  .  14  . 

23  .  9s.  9 d.,  .  17  . 

24  .  £1,  5s.  4 id., .  8f  . 

25  .  88  guineas,  .  110 . 

26  .  7s.  8 d.f  at  a  loss  of  8  . 

27  .  480  guineas .  10  . 

28.  . .  Ilf d.,  .  6  . 

29  .  £4,  11s.,  . 13J . 

30  .  <£16,  10s., . 72£ . 


31.  For  how  much  must  goods,  bought  for  £31,  10s.,  be  sold  so  as  to 

gain  7\  per  cent  of  the  cost? 

32.  What  profit  per  cent  is  made  if  £7,  4s.  11  d.  be  gained  by  an 

outlay  of  £123,  6s.  8 d.  ? 

33.  If  123  yards  of  cloth  are  bought  for  £8,  4s.,  and  sold  at  Is.  6d. 

a  yard,  how  much  profit  per  cent  on  the  cost  is  made? 

34.  A  man  sold  a  horse  for  £36,  losing  4  per  cent  of  the  cost  price. 

How  much  did  he  pay  for  the  horse  ? 
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35.  What  was  the  cost  price  of  goods  which  were  sold  for  <£95,  3 s.  3 \d. 

at  a  profit  of  5 J  per  cent  of  the  cost  ? 

36.  If  by  selling  an  article  at  195.  6 d.  17  per  cent  of  the  cost  is 

gained,  what  did  the  article  cost  ? 

37.  A  tradesman  gains  17  per  cent  of  the  cost  by  selling  an  article 

for  £17,  11s.;  what  is  the  cost  price? 

38.  If  a  horse  be  sold  for  £90  at  a  gain  of  20  per  cent  of  the  cost, 

what  was  the  cost  price  of  the  horse  ? 

39.  If  goods  are  bought  at  £1,  3s.  4 d.  a  cwt.,  at  what  price  per  lb. 

must  they  be  retailed  to  bring  in  10  per  cent  profit? 

40.  If  sugar  is  bought  at  £20,  16s.  8 c?.  a  ton,  at  how  much  per  lb. 

must  it  be  sold  to  realize  12  per  cent  profit? 

41.  If  10  cwts.  of  tea  are  bought  for  £108,  and  sold  again  at  2s.  6c?. 

per  lb.,  what  is  the  gain  per  cent  on  the  capital  employed? 

42.  If  tea  be  bought  at  3s.  a  lb.,  and  sold  at  the  rate  of  £19,  12s.  0 d. 

per  cwt.,  what  is  the  gain  per  cent? 

43.  A  grocer  bought  150  lbs.  of  tea.  Selling  it  at  3s.  7 d.  a  lb.  he 

gained  7^  per  cent.  Find  what  he  gave  for  the  whole. 

44.  Eggs  bought  at  15  for  Is.  are  sold  at  10  for  9c?.  What  is  the 

gain  per  cent  on  the  outlay  ? 

45.  If  herrings  are  bought  at  2s.  6c?.  per  100  and  sold  at  two  for 

1  \d.,  what  is  the  gain  per  cent? 

46.  If  eggs  be  bought  at  10c?.  per  dozen  and  sold  at  10  for  a  shilling, 

what  is  the  gain  per  cent? 

47.  Find  the  gain  per  cent  in  buying  oranges  at  seven  for  6c?.  and 

selling  them  at  six  for  7c?. 

48.  If  eggs  be  bought  at  9c?.  per  dozen,  how  many  must  be  sold  for 

a  shilling  so  as  to  gain  60  per  cent? 

49.  If  eggs  are  bought  at  the  rate  of  10  for  a  shilling,  how  many 

ought  to  be  sold  for  11s.  3c?.  so  as  to  gain  l2j  per  cent? 

50.  By  selling  tea  at  3s.  a  lb.  a  grocer  gains  4  per  cent ;  for  what 

must  he  sell  it  that  he  may  gain  17  per  cetit? 

51.  If  by  selling  tea  at  2s.  3c?.  per  lb.  I  lose  10  per  cent,  at  wbat 

price  must  I  sell  it  to  gain  15  per  cent? 

52.  If  by  selling  cloth  at  9s.  per  yard  there  is  a  gain  of  5  per  cent, 

how  much  per  cent  will  be  gained  by  selling  it  at  11s.  3c?.  per  yd.? 

53.  If  sugar  sold  at  3c?.  a  lb.  gives  a  profit  of  12  per  cent,  at  what 

price  per  cwt.  must  it  be  sold  to  gain  15  per  cent? 

54.  By  selling  goods  for  £120  a  merchant  gains  25  percent}  how 

much  money  would  he  have  lost  if  he  had  sold  them  for  £88  ? 

55.  By  selling  8  tons  of  tea  at  1*.  6£c?.  pet  lb.  a  merchant  loses  7| 

pCr  Cent.  Fot  what  must  he  sell  the  whole  so  as  to  gain  10%  ? 

56.  If  a  gtocet  gains  ohe-eighth  of  the  cost  price  by  selling  tea  at  3s. 

per  lb.,  how  much  pet  cent  would  he  gain  if  he  sold  it  at  3s.  4c?.  ? 
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57.  By  selling  an  article  for  £49,  17 s.  6d.  5  per  cent  is  lost;  what 

should  it  be  sold  for  in  order  to  gain  14  per  cent? 

58.  If  I  lose  5  per  cent  by  selling  a  piece  of  land  for  £2337,  what 

shall  I  gain  or  lose  per  cent  by  selling  it  for  £2644,  10s.  ? 

59.  A  Sells  his  house  for  £1855,  and  gains  thereby  6  per  cent  on  the 

original  cost.  Sow  much  per  cent  would  he  have  lost  by  sell¬ 
ing  it  at  £1715  ?  J 

60.  If  I  lose  6£  per  cent  of  the  cost  wheh  I  sell  goods  for  £18,  15s., 

at  what  price  must  I  sell  them  to  gain  6J  pet  cent? 

61.  If  6  per  cent  be  gained  by  selling  340  lbs.  of  tea  for  £59,  10s., 

at  what  price  per  pound,  to  the  nearest  halfpenny,  must  it  be 
sold  in  order  to  gain  10  per  cent? 

62.  By  selling  624  yds.  of  cloth  at  a  loss  of  4  per  cent  I  lost  alto¬ 

gether  £15, 12s.;  what  were  the  buying  and  selling  prices  per  yd.? 

63.  A  man  sells  oranges  at  a  penny  a  piece,  and  so  doing  makes  a 

profit  of  44  per  cent.  How  many  does  lie  buy  for  £l0  ? 

64.  If  5j  per  cent  be  lost  by  selling  articles  at  7s.  a  gross,  find  the 

gain  or  loss  per  cent  by  selling  them  at  5s.  a  hundred. 

65.  Seven  per  cent  was  lost  by  selling  a  carriage  for  £69,  15s.,  and 

4i  Per  cent  was  gained  by  selling  a  horse  for  £94,  Is.  Find 
the  total  gain  or  loss. 

66.  A  man  bought  9  sheep  for  £25,  and  8  oxen  for  £95.  He  sold 

the  sheep  at  a  gain  of  12  per  cent,  and  the  oxen  at  a  gain  of 
10  per  cent.  What  was  his  total  profit? 

67.  A  man  buys  two  articles  for  £8  and  £36  respectively,  and  sells 

them  again,  losing  40  per  cent  on  the  first  and  gaining  15  per 
cent  on  the  second.  How  much  does  he  gain  or  lose  altogether? 

68.  How  much  is  gained  or  lost  per  cent  by  buying  a  number  of 

oranges  at  5  for  twopence,  and  selling  half  of  them  at  two  a 
penny  and  half  at  three  a  penny? 

69.  A  person  buys  equal  quantities  of  eggs  at  the  rates  of  2  a  penny 

and  3  a  penny.  What  does  he  gain  or  lose  per  ceht  by  selling 
them  all  at  the  rate  of  sixteen  for  a  shilling? 

70.  If  a  milk-seller  makes  a  profit  of  £438  per  ailiium  by  selling 

milk  at  4 d.  per  quart,  his  rate  of  profit  being  60  per  cent, 
how  many  gallons  does  he  sell  on  the  average  daily  ? 

71.  Find  the  cost  price  of  300  engravings  to  a  dealei*,  who  sold  them 

all  at  a  profit  of  2s.  6d.  each,  and  of  16f  per  cent. 

72.  A  man  sells  an  article  for  £15,  less  5  per  ceni  discount  for  cash. 

If  he  has  bought  it  for  £12,  10s.,  what  is  his  gain  per  cent  on 
his  outlay? 

73.  A  tradesman  marks  his  goods  at  22\  per  cent  abovfe  cost  price,  but 

allows  for  ready  inohey  a  discount  of  5  per  Cent  on  the  price 
marked.  What  profit  does  he  make  on  a  ready-nldney  cus¬ 
tomer’s  paymeht  of  £279,  6s.? 
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74.  A  grocer  mixes  28  lbs.  of  tea  at  2 s.  0 \d.  per  lb.,  with  3  at 

2s.  8 d. ;  at  what  price  per  lb.  must  he  sell  the  mixture  to  make 
20  per  cent  profit? 

75.  A  tobacconist  mixes  together  two  kinds  of  tobacco,  worth  5s.  and 

6s.  per  lb.  respectively,  in  such  a  manner  as  to  have  3  lbs.  of 
the  cheaper  to  2  lbs.  of  the  dearer.  He  sells  the  mixture  at 
6s.  3 d.  per  lb. ;  what  does  he  gain  per  cent? 

76.  If  300  lbs.  of  coffee  worth  Is.  10 d.  per  lb.  are  mixed  with  the 

same  quantity  worth  only  Is.  6d.  per  lb.,  what  should  be  the 
selling  price  per  lb.  to  gain  10  per  cent  on  the  outlay? 

77.  A  grocer  buys  coffee  at  £8,  10s.  per  cwt.  and  chicory  at  £2,  10s. 

per  cwt.,  and  mixes  them  in  the  proportion  of  5  parts  chicory 
to  7  of  coffee.  If  he  sells  the  mixture  at  £7  per  cwt.  what 
is  his  gain  per  cent? 

78.  A  grocer  buys  17  lbs.  of  tea  at  2s.,  20  at  Is.  9 d.  and  54  at 

Is.  6d.?  and  mixes  them.  He  sells  the  mixture  so  as  to  make  a 
profit  of  21 J  per  cent.  What  does  he  charge  for  it  per  lb.? 

79.  A  grocer  has  two  qualities  of  tea.  By  selling  the  first  at  3s.  6d. 

per  lb.  he  gains  25  per  cent,  and  by  selling  the  second  at  3s. 
he  gains  20  per  cent.  If  he  sell  a  mixture  of  one  part  of  the 
first  with  two  parts  of  the  second  at  3s.  2d.  per  lb.,  what  is 
his  gain  per  cent? 

80.  If  40  lbs.  of  tea  at  2s.  3 d.  per  lb.  be  mixed  with  60  lbs.  at 

Is.  10 d.  per  lb.,  how  must  the  mixture  be  sold  so  as  to  make 
a  profit  of  25  per  cent? 

81.  Spirits  at  25s.  4 d.,  22 s.  10 d.,  and  21s.  8 d.  per  gallon  are  mixed 

in  the  proportion  of  the  numbers  1,  2,  3  respectively,  and 
sold  at  4s.  6d.  per  lj  pint  bottle.  Other  expenses  amounting 
to  2 \d.  per  bottle,  what  is  the  gain  per  cent? 

82.  If  the  prime  cost  of  125  gallons  of  wine  is  100  guineas,  and  20 

pints  are  lost  in  bottling,  what  percentage  of  profit  will  be 
made  on  the  whole  by  selling  the  remainder  at  48s.  per  dozen 
bottles,  six  bottles  containing  a  gallon? 

83.  A  wine  merchant  buys  brandy  at  16s.  per  gallon;  dilutes  it  with 

water  and  then  sells  the  mixture  at  15s.  per  gallon.  His  pro¬ 
fits  by  the  sale  are  20  per  cent.  How  much  water  is  there  in 
each  gallon  of  the  mixture  ? 

84.  A  merchant  mixes  12  gallons  of  spirits  at  10s.  6d.  a  gallon  with 

15  gallons  at  12s.  a  gallon,  and  7  gallons  of  water.  What  is 
the  cost  price  per  gallon  of  the  mixture,  and  what  will  be 
gained  per  cent  by  selling  the  whole  at  10s.  8 d.  per  gallon  ? 

85.  If  48  gallons  of  spirit  at  12s.  per  gallon,  2§  gallons  at  10s.  6d. 

and  19^  gallons  at  Is.  4 d.,  be  mixed  with  19£  gallons  of 
water,  and  the  mixture  sold  at  7s.  10£g?.  per  gallon,  what  is 
the  gain  per  cent  ? 

86.  A  wine  merchant  buys  120  gallons  of  spirit  for  £96.  How  much 
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water  does  he  mix  with  it  if,  when  it  is  sold  at  18s.  a  gallon 
he  makes  a  profit  of  20  per  cent  ?  °  ’ 

87.  A  man  buys  416  gallons  of  spirit  at  10s.  a  gallon.  How  much 

water  must  he  add  to  it  that  he  may  gain  10  per  cent  on  his 
outlay  and  retail  the  mixture  at  85.  a  gallon  ? 

88.  A  milkman  buys  daily  36  gallons  of  milk  at  8 d.  per  gallon. 

How  much  water  does  he  mix  with  it  if,  by  selling  the  mixture 
at  9 d.  per  gallon,  he  clears  25  per  cent  profit? 

89.  If  a  person  had  sold  his  horse  for  £75  instead  of  for  £72  he 

would  have  gained  5  per  cent  more  than  he  did.  Find’  the 

cost  price  of  the  horse. 

90’  If  rJ  s®Nmg  cloth  at  12s.  per  yd.  5  per  cent  more  is  gained  than 
by  selling  it  at  1  Is.  6 d.  per  yd.,  what  was  the  cost  price  per  yd.? 

91.  If  7  per  cent  more  be  gained  by  selling  a  house  for  £146,  13s.  4 d. 

than  by  selling  it  for  £137,  6s.  8 d.,  find  the  original  cost. 

92.  A  tradesman  marks  an  article  15  per  cent  above  cost  price,  but 

he  allows  his  customer  5  per  cent  discount  for  ready  money. 
What  rate  per  cent  of  profit  does  he  really  gain  ? 

93.  A  manufacturer  formerly  sold  an  article  at  11s.,  gaining  thereby 

10  per  cent.  The  cost  of  manufacturing  has  lately  advanced 
2;5  Per  ^nt.  Find  at  what  price  it  must  now  be  sold  so  as 
still  to  gam  10  per  cent. 

94.  A  wine  merchant  mixes  his  brandy  with  one-sixth  of  its  own 

volume  of  water,  and  then  sells  it  at  such  a  price  that  if  it  were 
pure  he  would  gain  5  percent.  What  per  cent  is  his  profit? 

95.  A  sold  a  horse  to  B,  gaining  7J  per  cent  on  what  it  cost  him; 

B  sold  it  to  C  for  £70,  19s.,  gaining  10  per  cent  on  what  it 
cost  him.  What  did  A  pay  for  the  horse  ? 

96.  If  the  manufacturer  makes  a  profit  of  20  per  cent,  the  wholesale 

dealer  a  profit  of  25  percent,  and  the  shopkeeper  a  profit  of 
40  per  cent,  what  was  the  cost  of  the  manufacture  of  an  article 
bought  at  a  shop  for  175.  6d.  ? 

97.  A  makes  an  article  and  sells  it  to  B,  B  sells  it  to  C,  then  C  sells 

it  to. D  for  3  guineas;  A  makes  20  per  cent,  B  19}  percent, 

C  40  per  cent  profit.  What  did  it  cost  A  to  make  it? 

98.  An  article  of  commerce  passes  successively  through  the  hands  of 

three  dealers,  each  of  whom  adds  to  the  price,  as  his  profit, 

10  per  cent  of  the  price  he  paid  for  it.  What  did  the  first 
dealer  pay  for  goods  which  the  third  sold  for  £11,  is.  10 d.  ? 

99.  If  sugar  is  sold  at  £1,  7s.  8  j d.  per  cwt.,  after  passing  through  the 

hands  of  three  dealers,  each  of  whom  makes  10  per  cent  profit 

on  it,  what  did  it  cost  the  first  dealer  per  stone? 

100.  A  person  buys  3  houses,  for  which  he  pays  sums  proportional  to 
,  ’  f,  aiJr  sells  them  all  at  once,  clearing  10  per  cent 

by  the  first  6  per  cent  by  the  second,  but  losing  4  percent 
on  the  third.  His  entire  gain  is  £101.  Find  what  each  cost. 
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LIII.  PERCENTAGES. 


Commission,  Brokerage,  &c. 


Find  the  commission  on — 

1.  £1472,  15$.  at  5%. 

2.  £853,  6s.  8 d.  at  3%. 

3.  £128,  3s.  A d.  at  2£%. 

4.  £4857,  1$.  8 d.  at  1%. 

5.  <£2091,  1 9$.  4%. 


Find  the  brokerage  on — 

6.  £550  at  £%. 

7.  £3450  at  £%. 

8.  £1936,  13$.  4c?.  at  £%. 

9.  £759  at  lj%. 

10.  £6786,  13$.  Ad.  at  ^%. 


Find,  to  the  nearest  penny,  the  commission  on — 


11.  £492,  12$.  9 d.  at  5%. 

12.  £2351,  18$.  6d.  at  5%. 

13.  £885,  9$.  Ad.  at  2\%. 

14.  £70,312,  8$.  3d.  at  2\% 

15.  £421,  5$.  1  Od.  at  3%. 


16.  £5791,  10$.  8 d.  at  1%, 

17.  £1080,  15$.  at  1%. 

18.  £349,  17$.  9 d.  at  j%. 

19.  £981,  11$.  6d.  at  -&%. 

20.  £3489,  6$.  9c?.  at  £%. 


21.  The  rental  of  an  estate  is  £2356,  10s.  Find  the  agent’s  commis¬ 

sion  at  5  per  cent. 

22.  Find  the  premium  at  A\  per  cent  on  an  insurance  policy  for 

£7250. 

23.  A  man  insures  his  life  for  £2500  at  £2,17$.  percent;  find  his 

annual  premium. 

24.  An  auctioneer’s  charge,  at  £2,  12$.  6d.  per  cent,  for  a  sale  wa3 

£19,  5$.  Whg,t  did  the  goods  sell  for? 

25.  Find  the  brokerage  at  12$.  6c?.  per  cent  on  £666,  13$.  4c?. 

26.  A  b:  oker  buys  goods  to  the  value  of  £970,  and  his  charge  is  § 

per  cent.  Hoy/  much  has  his  employer  to  pay  altogether? 

27.  What  is  the  value  of  a  cargo  if  the  insurance  premium  at  8  per 

cent  amounts  to  £610? 

28.  After  deducting  5  per  cent  as  his  agent’s  commission,  a  landlord 

received  £8647,  17$.  Find  the  agent’s  commission. 

29.  An  ugent  collecting  rents  at  a  commission  of  4|  per  cent  de¬ 

ducted  his  commission  and  paid  over  £741,  1$.  10^c?.  What 
amount  of  rents  did  he  collect? 

30.  A  cargo  worth  £855  was  insured  for  that  sum,  the  premium 

being  6f  per  cent.  The  c^rgo  was  lost,  and  the  broker  who  \ 
obtained  a  settlement  charged  \  per  cent.  What  was  the 
owner’s  actual  loss? 
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LIV.  SIMPLE  INTEREST. 

Find  the  Interest  on — 

per  cent  per  annum. 


1.  .£721,  13s.  Ad.  for 

1 

year  at  3 

2.  £313,  2s.  6 d.  ... 

1 

.  4 

3.  £191,  5s. 

2 

years  at  5 

4.  £1562,  10s. 

2 

.  3 

5.  £142,  17s.  6 d.  ... 

4 

.  5 

6.  £141,  13s.  Ad.  ... 

\ 

a  year  at  4 

7.  £2408,  6s.  8 d.  ... 

\ 

.  6 

8.  £351,  7s.  6 d.  ... 

A 

years  at  2  it 

9.  £206,  16s.  6 d.  ... 

5 

.  3J 

10.  £3304,  11s.  8 d.  ... 

4* 

.  4 

II.  £512,  . 

n 

.  5* 

12.  £960,  . 

.  H 

13.  £6750,  . 

3i 

.  2f 

14.  £232,  13s.  Ad.  ... 

5 

.  2^ 

15.  £289,  17s.  6 d.  ... 

4 

.  H 

Find  the  Amount  of— 
16.  £117,  10s.  in 

1 

year  at  5 

17.  £362,  10s. 

\  a  year...  4 

18.  £88,  6s.  8 d. 

3 

years...  3 

19.  £991,  10s. 

.  5 

20.  £3643,  6s.  8 d.  ... 

3| 

- .  4f 

per  cent  per  annum. 


Find  the  Interest  on — 


for 


21.  .£175, 

22.  £1347, 

23.  £821,  5s. 

24.  £25,  6s.  8 d. 

25.  £1226,  8s. 

26.  £37,  1  Os. 

27.  £2160,  12s.  6d...  73 

28.  £353,  2s.  6d.  ...  146 


7  months  at  4 

15  .  3 

8  3* 

7i  .  5 

5  .  2i 

...  219  days .  3 

10 

. 2 


per  cent  per  annum. 


29.  £93,  15s.  ...  2  years  292  days  at  2£  percent..,.. 

30.  £7950,  18s.  Ad....  3  .  105  .  3 

31.  £737,  18s.  Ad.  from  Mar.  3  to  May  15,  at  5  percent.... 

32.  £210,  16s.  &d.  . Ap.  7  ...  Nov.  12,  ...  3$  . 

33.  £105,  8s.  Ad.  . June  1 ...  Oct.  25,  ...  2j  . 
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Find  the  Amount  of — 

34.  .£133,  6s.  8 d.  from  Sept.  27,  1892,  to  Feb.  20,  1894,  at  3%. 

36.  .£215,  12s.  6 d.  July  13,  1892,  ...  May  1,  1895, ...  4%. 

Find,  neglecting  any  fraction  of  a  penny, 

(i)  the  Interest  on,  (ii)  the  Amount  of — 

36.  £274,  11s.  9cf.  for  1  year  at  3  per  cent  per  annum. 


37.  £89,  18s.  2 d. 

38.  £1703,  5s.  lOcf. 

39.  £26,  13s.  7 d. 

40.  £716,  12s.  5 d. 

41.  £69,  9s.  lOcf. 

42.  £1025,  8s. 

43.  £3383,  19s. 

44.  £10,  10s.  10 d. 

45.  £107,  13s.  5 d. 


I  a  year 

1  . 

2  years 

3  . 

4  months 

II  . 

292  days 

146  . 

219  . 


4 

3 

4* 

4 

H 

4i 


Find,  mentally ,  neglecting  any  fraction  of  a  penny,  the  Interest 


at  5  per  cent  on 

46.  <£325,  for  a  year. 

47.  .£256,  . . .  half  a  year. 


48.  £143, 

49.  £291, 

50.  £238,  6s. 

51.  £85,  lk 

52.  £63,  14s. 


..  half  a  year. 
..  3  months. 

..  a  month. 

..  a  month. 

..  2  months. 


at  2^  per  cent  on 
53.  £267,  for  a  year. 


54.  £1261, 

55.  £362, 

56.  £142, 

57.  £13, 

58.  £491,  10s. 

59.  £211,  5s. 

60.  £188,  12s. 


a  year, 
half  a  year, 
a  month, 
a  month, 
a  month, 
a  month. 

2  months. 


*Find,  to  the  nearest  penny,  the  Interest  on — 

61.  £186,  11s.  for  143  days  at  4  per  cent  per  annum. 


62.  £423,  7s.  ...  229  .  3  . 

63.  £4917,  14s.  6d.  ...  317  .  5  . 

64.  £2038,  5s.  lOd.  ...  87  .  3  . 

65.  £53,  13s.  ...  91  .  2j  . 

66.  £2553,  8s.  from  Jan.  17  to  May  23  at  2  per  cent, 

67.  £906,  3s.  6d . Mar.  11  ...  June  24  ...  5  . 

68.  £26,  7s.  bd.  . June  24  ...  July  29  ...  3  . 

69.  Eleven  guineas . July  1  ...  Nov.  30  ...  2^  . 

70.  £197,  17s.  Ad.  . Aug.  14  ...  Dec.  31  ...  3J  . 


Exs.  61  to  70  may  conveniently  be  worked  by  the  contracted  methods  of  Chap.  L. 
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At  what  Rate  per  cent  per  annum  would  the  simple  interest 

71.  £350,  be  £21,  for  2  years? 

72.  £325,  ...  £42,  5s.  ...  4 

73.  £1020,  ...  £290,  14s.  ...  6 

74.  £560,  ...  £41,  13s.  ...  3* 

75.  £4373,  6s.  8 d  ...  £246,  ...  11 

76.  £21,  17s.  6 d  ...  £5,  2s.  Id  ...  7 

77.  £737,  10s.  ...  £19,  ] 3s.  4d  ...  8  months? 

78.  £2500,  ...  £365,  12s.  6d  ...  3+  years? 

79.  £1350,  ...  £271,  13s.  9d  ...  5#  . 

80.  £466,  13s.  4d  ...  £5,  16s.  8 d  ...  5  months? 


At  what  Rate  per  cent  at  simple  interest  would 


01.  iouu,  amount  to  £679,  in  5  years? 

82.  £2560,  .  £3328,  ...  5 

83.  £308,  6s.  8d  .  £481,  ...  14 

84.  £450,  .  £470,  5s.  ...  l£ 

85.  £537,  16s.  8 d  .  £591,  12s.  4d  ...  4 

86.  £657,  10s.  .  £664)  lg.  6d  146  days? 

87.  £285,  12s.  6d  .  £291,  6s.  9d  ...  6  months? 

88.  £422,  10s .  £435,  3,.  6d  9  months? 

89.  £183,  6s.  8d  .  £230,  Is.  8d  ...  1-&  years? 

90.  £6825,  10s .  £7061,  lls.  9d...  101  days? 


In  what  Time  would  the  simple  interest 


91.  £650, 

92.  £2000, 

93.  £840, 

94.  £80, 

95.  £550,  10s. 

96.  £112,  10s. 

97.  £783,  6s.  8 d 

98.  £953,  lls.  3d 

99.  £484,  3s.  4d 

100.  £5062,  10s. 


be  £130,  at  5 

-  ^315,  ... 

...  £1050,  ...  5 

-  £1,  ...  2i 

...  £220,  4s.  ...  2J 

...  £400,  10 s.  ...  4 

•  ••  £14,  13s.  9d  ...  4\ 
...  £2,  12s.  3d  ...  4 
...  £12,  2s.  Id  ...  3 
...  £75,  18s.  9d  ...  2£ 


on 

per  cent  per  annum? 


In  what  Time,  at  simple  interest,  would 

101.  £175,  amount  to  £196,  at  4  per  cent  per  annum? 

102.  £3200,  .  £3424,  ...  3|  ... 

103.  £950,  .  £1199,  7s.  6d  ...  54  . . 

104.  £2652,  .  £3779,  2s.  ...  5 

(M27)  . 

M 


on 
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In  what  Time,  at  simple  interest,  would 


105.  <£1260,  amount  to  £1307,  5s.  at  3j  per  cent  per  ann.? 

106.  £183,  6s.  8c?.  .  £230,  Is.  8c?.  ...  4£  . 

107.  £10055,  .  £11186,  3s.  9c?.  ...  2£  . 

108.  £221,  17s.  6d .  £226,  6s.  3c?.  ...  3  . 

109.  £740,  .  £750,  15s.  10c?.  ...  3J  . 

NO.  £133,  16s.  8c? .  £134,  4s.  11c?.  ...  2£  . 


On  what  Principal  would  the  simple  interest  be 

111.  £17,  for  1  year  at  4  per  cent  per  annum! 

112.  £237,  10s.  ...  2  years  ...  5  . 

113.  £111,  12s.  ...  1  year  ...  3  . 

114.  £162,  15s.  ...  2  years  ...  3j  . 

115.  £514,  10s.  ...  14 .  7  . 

116.  £39,  7s.  6c?.  ...  \  a  year  ...  5  . 

117.  £40,  17s.  3c?.  ...  3J  years  ...  4  . . . 

118.  £100,  ...  73  days  ...  2|  . 

119.  £125,  ...  5  months  ...  4£  . 

120.  4s.  6c?.  ...  10  days  ...  5  . 

What  Principal  would  amount ,  at  simple  interest,  to 

121.  £795,  in  2  years  at  3  per  cent  per  annum! 

122.  £234,  ...  1  year  ...  4  . 

123.  £539,  15s.  ...  6  years  ...  4j  . 

124.  £647,  10s.  ...  4  yrs.  2  mo.  ...  4  . 

125.  £423,  2s.  6c?.  ...  3  yrs.  8  mo.  ...  3j  . 

126.  £338,  Is.  9 d.  ...  \\  years  ...  5  . 

127.  £728,  12s.  9c?.  ...  7  months  ...  4j  . . 

128.  £366,  Is.  ...  42  days  ...  2£  . 

129.  £178,  Is.  6g?.  ...  3  yrs.  73  dys....  6}  . 

130.  £1058,  13s.  3c?.  ...  6  months  .  ...  4§  . 


131.  Find  the  simple  interest  on  £1375  for  4^  years  at  £2,  16s. 

per  cent. 

132.  Find  the  simple  interest  on  £953,  11s.  3c?.  for  20  days  at  4 

per  cent  per  annum. 

133.  Find,  mentally,  the  interest  on  £315,  15s.  for  a  month  at  5%. 

134.  Find  the  simple  interest  on  £2970,  16s.  8c?.  for  3  years  73  days 

at  £3,  2s.  6c?.  per  cent. 
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136.  Calculate  the  simple  interest  on  £725  from  1st  January  to  15th 
March,  1897,  at  3f  per  cent. 

136.  Find  to  the  nearest  penny  the  interest  on  £536  for  124  days 

at  5  per  cent  per  annum.  J 

137.  Find  to  the  nearest  penny  the  simple  interest  on  £147,  11s  3 d 

from  April  11  to  September  19,  at  2$%. 

138.  Find  to  a  penny  the  interest  on  £425  from  Jan.  1st  to  May  4th 

m  Leap  year,  at  2£  per  cent. 

139.  A  dealer  buys  a  machine  for  £525  cash  and  sells  it,  after  nine 

months,  for  £423,  10a.  How  much  did  he  lose,  considering 
money  worth  6  per  cent  per  annum? 

140.  If  the  simple  interest  on  a  certain  sum  of  money  amount  to 

.£119,  2a.  9a?.  in  2  years  3  months,  what  is  the  interest  on 
six  times  the  sum  for  one-fourth  of  that  time  at  the  same  rate? 

141.  In  what  time  will  £200  amount  to  £232,  Oa.  8 d.  at  64  per  cent 

simple  interest? 

142.  In  what  time  will  the  simple  interest  on  £2541,  17a.  6d.  amount 

to  £228,  15a.  4^o?.  at  3  per  cent  per  annum? 

143.  What  sum  of  money  will  amount  to  £769,  5a.  at  the  end  of  84 

years  at  4  per  cent  simple  interest? 

144.  At  what  rate  per  cent  per  annum  will  the  simple  interest  on 

£1560  amount  to  £245,  14a.  in  3£  years? 

145.  On  what  sum  will  the  simple  interest  amount  to  £82,  10a.  in 

4  years  at  5£  per  cent  per  annum  ? 

146.  At  what  rate  simple  interest  will  £855  amount  to  £956,  10a  7id 

in  5  years?  2 

147.  In  how  many  years  at  4  per  cent  per  annum  simple  interest- 

will  the  interest  be  one-quarter  of  the  principal  ? 

I48‘  interest?*™6  WU1  m°ney  d°Uble  itSelf  at  Per  Cent  Simple 

l49‘  °^’oha*  date  wiU  £650’  lent  on  June  lsfc>  1896,  amount  to 
£708,  10a.  at  5  per  cent  per  annum  simple  interest? 

160.  The  interest  for  one  year  on  £2550,  after  deduction  of  income- 

tax  at  6 d.  per  £,  is  £82,  17*.  Gd.  Find  the  rate  per  cent. 

161.  What  sum  lent  on  a  mortgage  at  4\  per  cent  would  yield  an 

annual  income  of  £191,  5a.? 

162.  A  man  mortgages  his  estate  for  £3500,  the  interest  at  5  per 

cent  per  annum  being  payable  half-yearly.  Find  the  amount 
ot  one  half-yearly  instalment  of  interest. 

163.  A  money-lender  charged  £3  for  the  loan  of  £40  for  a  month; 

at  what  rate  per  cent  per  annum  did  he  charge  interest? 

154.  The  rate  of  interest  in  a  savings-bank  is  £2,  13s.  4d.  per  cent 
per  annum.  A  man  deposits  a  sum  of  money;  his  interest  at 
the  end  of  11  months  was  14s.  8d.  What  sum  did  he  deposit? 
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\ 

155.  What  would  be  the  interest  on  a  loan  of  ,£10  for  3  weeks  at  the 

rate  of  J  per  cent  per  dieml 

156.  On  what  sum  is  £1,  10$.  j5  months’  interest  at  the  rate  of  1$.  8d. 

per  £1  per  annum? 

157.  Compare  the  interest  on  £247,  10$.  at  5  per  cent  for  two  years 

with  that  on  £375  at  3§  per  cent  for  the  same  time. 

158.  The  interest  on  £2000  for  3  years  at  3£  per  cent  is  to  be 

divided  between  A,  B,  and  C ;  A’s  share  being  four  times  B’s, 
and  C’s  being  equal  to  A’s  and  B’s  together.  Find  the  shares. 

159.  A  question  being  proposed  in  an  examination,  to  find  the  simple 

interest  on  a  certain  sum  of  money  for  2£  years  at  3|  per 
cent,  a  candidate  by  mistake  reckoned  it  for  2J  .years  at  3£ 
per  cent,  and  so  obtained  a  result  too  little  by  £26,  4$.  8a. 
What  ought  the  answer  to  have  been  ? 

160.  A  man  lent  £1800  on  house  property  at  a  certain  rate  per  cent, 

and  £1200  on  land  at  \  per  cent  less.  His  total  income  from 
both  sources  was  £114.  Find  the  rates  of  interest. 

161.  If  £860  amounts  to  £963,  4$.  in  3  years,  in  what  tide  will 

£1060  amount  to  £1166  at  the  same  rate,  simple  interest? 

162.  In  what  time  will  £1455  amount  to  £2328,  if,  in  3  years, 

£430  amount  to  £494,  10$.  at  simple  interest  at  the  same  rate? 

163.  Divide  £3300  into  two  parts  such  that  the  simple  interest  on 

the  one  at  3  per  cent  for  4j  years  would  be  equal  to  the 
simple  interest  on  the  other  at  2j  per  cent  for  5  years. 

164.  Divide  £3783  into  two  parts  such  that  the  interest  on  the  first 

for  3  months  at  4j  per  cent  shall  be  equal  to  that  on  the 
second  for  7  months  at  2 J  per  cent. 

166.  A  has  £2000;  he  lends  £800  to  B,  and  receives  as  interest 
£18  half-yearly;  he  lends  £650  to  C,  and  receives  as  interest 
£4,  17$.  8d.  quarterly;  the  rest  of  his  money  he  lends  to  D  at 
5  per  cent  per  annum.  Find  the  average  rate  of  interest  A 
makes  on  his  capital. 

Find  to  a  penny,  by  the  u  Third ,  tenth ,  and  tenth ”  rule,  the 

166.  Interest  on  £3259,  14$.  for  283  days  at  2£%. 

167.  Amount  of  £8563,  17$.  9 d.  from  April  13  to  Dec.  31  at  2|%. 

168.  Interest  on  £837,  15$.  Id.,  from  July  7  to  Aug.  23,  at  2|.%. 

169.  A  merchant  supplies  a  tradesman  with  goods  to  the  cash  value  of 

£650  on  May  10.  The  tradesman  pays,  on  account,  £160  on 
June  24;  £175  on  Sep.  8;  and  £130  on  Nov.  16.  Find  the 
balance  owing  on  Dec.  31,  allowing  interest  at  6  per  cent. 

170.  A  man  opens  an  account  at  a  bank,  on  J uly  10,  by  depositing 

£320.  On  July  30  he  pays  in  £85 ;  on  Aug.  23  lie  draws 
£120 ;  on  Sep.  14  he  draws  £56,  10$. ;  and  on  Nov.  2  he  pays 
in  £27,  15$.  Find  the  interest,  at  2  %,  due  to  him  on  Dec.  31. 
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LV.  COMPOUND  INTEREST. 

Find  the  Amount,  at  compound  interest,  of — 

I.  £2500  in  2  years  at  5  per  cent  per  annum. 

a  £600  ...  3 . 5 . £ . ;;;;;;;;; 

4.  £320  ...  2  .  2^ . 

5.  £750  ...  4 . io 


Find  the  Compound  Interest  on — 

6.  £625  far_2 _ yearg  at  3  per  cent  per  annum. 


7.  £3125  ...  3  .  3 

8.  £8000  ...  3  .  2J 

9.  £1500  ...  2  .  3| 

10.  £3150  ...  2J  .  5 


Find,  neglecting  any  fraction  of  a  penny, 


the  Amount  of — 


the  Compound  Interest  on- 


II. 

£540  . 

yrs, 

in  2  at 

3  % 

12. 

£1500  . 

4  ... 

13. 

£24Strr . 

3  .. 

14. 

£173,  lis.  (id. 

...  2  ... 

4  .. 

15. 

£99,  19*.  9 d. 

...  3  ... 

2  .., 

16. 

£'2610 . 

5 

17. 

£975, 15*. . 

...  3  ... 

5  ... 

18. 

£453,  10* . 

...  2  .:. 

19. 

£1607, 11s.  3d.. 

. .  3  .  .^ 

3J... 

20. 

£2481,  6*.  8 d.  . 

..  3  ... 

2i... 

21. 

£364, 

5  s . 

yrs. 
for  2 

at  2 i 

22. 

£7275  . 

....  2 

...44 

23. 

£528, 

15s . 

....  2 

...  2| 

24. 

£608, 

H 

...  3 

...  2| 

25. 

£172  , 

...  4f 

26. 

£1400  . 

...  4 

27. 

£623, 

17s . 

••••34 

...24 

28. 

£482, 

9s.  8 d... 

■:.3i 

-34 

29.  £340 . 34  ...  34 

30.  £3185,  3s.  4 d.  ....  2j  ...  3| 


Find,  to  the  nearest  penny,  the  Amount  of— 


31.  £825,  10* .  ..  in 

32.  £428,  12*.  8c?.  ... 

33.  £666,  13*.  4d.  ... 

34.  £4523,  17*.  6 d.  ... 

35.  £157,  16*.  7 d.  ... 

36.  £1000 . 

37.  £4765  . . 

38.  £760  . 

39.  £1234  . 

40.  £243,  10*.  . 


2 

3 

4 

4 
2 

5 
3 
3 

H 


years  at  3 

.  3 

. '. .  5 

. H 

.  6§ 

. .  3* 

.  3f 

.  4? 

.  2* 

.  2f 


per  cent  per  annum. 
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find,  to  the  nearest  penny,  the  Amount,  at  compound  interest, 
payable  half-yearly ,  of — 

41.  .£428  . in  2  years  at  4  per  cent  per  annum. 

42.  £753,  105 .  li  5 

43.  £2670  .  2  2J 

44.  £115,  12s.  8 d.  ...  1J  .  3^ 

45.  £3500  .  3  3£ 

46.  £973,  18s.  .  1£  3j 


Find,  to  the  nearest  penny,  the  Comp.  Int.,  payable  quarterly ,  on— 

47 .  £680  for  1  year  at  4  per  cent  per  annum. 

48.  £2130  ...  1  .  5  . . 

49.  £517,  15s.  for  f  of  a  year  at  3  per  cent  per  annum. 

50.  £850  .  1£  years  .  2j  . 


Find,  to  the  nearest  pound,  the  Amount,  at  compound  interest,  of — • 


51.  £1250  in  8  years  at  4%. 

52.  £800  ...  10  .  5.. 

53.  £851, 10s...  12  .  4.. 


54.  £1013,  10s.  in  7  years  at  5%. 

55.  £500  .  16  .  3.. 

56.  £7000 . 20  .  5.. 


57.  £675  for  6J  years  at  4%  per  annum,  payable  half-yearly. 

58.  £2350  for  7J  years  at  5%  per  ann.  payable  half-yearly. 


Find  the  difference  between  the  simple  and  compound  interest  on — 

59.  £425  .  for  3  years  at  4  per  cent  per  annum. 

60.  £1333,  6s.  8d.  ...  4  .  5  . 

61.  £7650  .  2  . .  3J  . 

62.  £615,  10s .  3  .  2j  . 

63.  £2517,  11s.  8 d.  ...  2£  .  3f  . 


*  In  what  Time,  at  compound  interest,  would — 

64.  £750.  amount  to  £843*648  .  at  4  per  cent  per  annum? 

65.  £3000  .  £3472,  17s.  6d.  ...  5  . .? 

66.  £1250  gain  £197,  0s.  7 $d.  interest  at  5  per  cent? 

67.  £480  .  £43,  7s.  5d  (nearly) .  2£  ? 

68.  £1800  .  £170,  Is .  3}  ? 

69.  £25000  .  £1787,  14s.  6d.  .  3  ? 

70.  £520,  16s.  8 d.  amount  to  £552,  14s.  3d.  at  4  %  payable  hf.-yearly? 


For  Exs.  on  finding  the  Rate  in  the  case  of  Comp.  Int.  see  under  Cube  Root. 
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What  Principal  would,  at  compound  interest — 

71.  Amount  to  <£1352  in  2  years  at  4  percent? 

72  .  £4862,  Os.  6o?.  ...  4  .  5  ? 

73  .  £6892,  2s.  ...  3  2\  ? 

74.  Gain  £164,  14s.  interest  ...  2  .  3^  ? 

75 .  £5751,  2s. '6c?. .  2J  .  3|  . ? 

76.  Find,  neglecting  any  fraction  of  a  shilling,  the  compound  interest 

on  £720  for  2\  years  at  3J  per  cent. 

77.  Find,  to  the  nearest  penny,  the  difference  between  the  first  and 

third  year’s  interest  on  £4735  at  3j  per  cent. 

78.  Find  the  exact  difference  between  the  simple  and  compound 

interest  on  £2450  for  3  years  at  3  per  cent. 

79.  Find,  to  the  nearest  shilling,  the  difference  between  the  simple 

and  compound  interest  on  £4560  for  2  years  at  4  per  cent 
per  annum,  the  interest  being  payable  half-yearly. 

80.  Find,  to  the  nearest  pound,  the  compound  interest  on  £300  for 

10  years  at  2\  per  cent. 

81.  If  the  present  population  of  a  town  is  35,200,  and  the  births 

average  annually  23  per  1000  and  the  deaths  18  per  1000  of 
the  population  at  the  beginning  of  the  year,  what  will  be  the 
population  of  the  town  at  the  end  of  4  years? 

82.  The  difference  between  the  simple  and  compound  interest  on  a 

certain  sum  for  2  years  at  4  %  is  £1,  8s.  Find  the  sum. 

83.  The  compound  interest  on  a  certain  sum  for  2  years  at  2\  per 

cent  exceeds  the  simple  interest  for  the  same  time  at  the  same 
rate  by  £4,  7s.  6d.  Find  the  sum. 

84.  The  difference  between  the  second  and  third  year’s  interest  on  a 

certain  sum  at  5  per  cent  is  £5,  5s.  Find  the  sum. 

85.  If  at  the  beginning  of  each  year  a  man  invests  £100  at  com¬ 

pound  int.  at  4%,  what  will  he  be  worth  at  the  end  of  the  fifth? 

86.  If  a  man  borrowed  £300  at  4  per  cent,  and  repaid  the  principal 

and  interest  by  equal  annual  instalments  of  £50,  in  how  many 
years  would  he  be  out  of  debt? 

87.  £820  is  borrowed  for  2  years  at  5  per  cent,  to  be  repaid,  prin¬ 

cipal  and  interest,  in  two  equal  annual  instalments:  find  them. 

88.  If  £1700  be  borrowed  for  2  years,  to  be  repaid,  with  interest 

at  4  per  cent,  in  two  equal  annual  instalments,  what  must  be 
the  amount  of  each  instalment  ? 

89.  If  £100  amounts  to  £127  in  5  years  at  compound  interest, 

what  would  £2000  amount  to  in  10  years  at  the  same  rate  ? 

90.  If,  in  a  certain  time,  at  a  certain  rate  per  cent,  £500  amounts, 

at  compound  interest,  to  £864,  what  would  £3125  amount 
to  in  double  that  time  at  the  same  rate  { 
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LVI.  DISCOUNT  AND  PRESENT  WORTH. 

Practical,  or  Banker’s,  Discount. 


Find,  neglecting  any  fraction  of  a  penny,  the  Banker’s  discount, 
at  5  per  cent,  on — 


1.  <£325  due  3  mo.  hence. 

2.  £214,  12«.  ...  3  . 

3.  £257,  105.  ...  6  . 

4.  £507,  15 5.  ...  6  . 


5.  £400  due  71  days  hence. 

6.  £215  ...  123  . 

7.  £342,  7s.  6d.  ...  64  . 

8.  £152,  185.  9d.  ...  101  . 


Find,  neglecting  any  fraction  of  a  penny,  the  cash  value  of  a  “bill” 
for — 

9.  £280  if  discounted,  at  5  per  cent,  3  months  before  it  was  due. 

10.  £417,  125.  6d.  .  5  .  6  . 

11.  £325  .  4  .  57  days. . 

12.  £253,  165.  6d.  .  3  . 163 . 


Find  the  Banker’s  charge  for  cashing  a  “bill”  for — 

13.  £410  drawn  June  19,  at  3  mo.,  discounted  July  1,  at  5%. 

14.  £224  .  June  20  ...  3  .  July  24  ...  4%. 

15.  £2000  . May  5  ...  3  .  June  10  ...  3j%. 

16.  £550,  65.  8 d.  . Jan.  3  ...  5  .  Jan.  11  ...  4%. 

17.  £847,  15 5.  9 d . Feb.  5  ...  6  .  Ap.  30  ...  3%. 

Find  the  Commercial  present  worth  of  a  “  bill”  for — 

18.  £300  drawn  Mar.  12,  at  3  mo.,  discounted  Mar.  24,  at  5%. 

19.  £275  .  Sep.  24  ...  3  .  Oct.  4  ...  5% 

20.  £1400  .  Ap.  5  ...  6  .  Ap.  26  ...  4%. 

21.  £670,  105 . June  17  ...  3  .  July  2  ...  4%. 

22.  £375,  125.  6d. .  May  8  ...  4  .  July  12  ...  3£%. 

23.  £1123  .  Nov.  7  ...  3  .  Nov.  28  ...  5%. 

24.  £573,  145 . Oct.  30  ...  6  .  Nov.  14  ...  5%. 

25.  £2476,  155 .  Feb.  20  ...  9  .  Mar.  15  ...  4j%. 


26.  How  much  will  a  broker,  who  charges  5  per  cent  discount,  give 

for  a  bill  for  £600  due  7  months  hence? 

27.  If  I  take  to  a  bank  a  bill  for  £350  which  is  due  in  63  days, 

what  shall  I  receive  for  it,  discount  being  charged  at  the  rate 
of  5  per  cent? 

28.  A  bill  for  £1000  at  90  days  sight  has  been  presented  for  accep¬ 

tance  on  February  10th,  1888,  and  on  March  10th  is  discounted 
at  5  per  cent.  How  much  will  the  discounter  pay  for  the  bill? 
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“  London ,  June  26,  1894. 

‘  Three  months  after  date  I  promise  to  pay  to  Mr.  John  Brown, 
or  order,  Three  hundred  pounds  for  value  received. 

Thomas  Jones.” 

The  above  promissory  note  was  cashed  on  July  7,  at  5  per 
cent;  how  much  was  received  for  it? 

30.  The  banker’s  discount  on  a  bill  due  in  2  months  at  per  cent 

is  <£19,  5 s.  What  is  the  amount  of  the  bill? 

31.  The  commercial  present  worth  of  a  sum  due  219  days  hence,  at 

5  per  cent,  is  £499,  11 s.  What  is  the  sum? 

32.  A  4  months’  bill  drawn  on  1st  Feb.  and  discounted  on  23rd  Mar., 

at  5  per  cent,  realized  £742,  10s.  Find  the  amount  of  the  bill. 

33.  If  £217,  16s.  was  the  cash  value  on  April  7  of  a  bill  for  £220 

drawn  Mar.  16,  at  3  months,  at  what  rate  per  cent  was  it 
discounted? 


34.  If  the  banker’s  charge  on  Sep.  25  for  discounting,  at  5  per  cent 

3  “  "■* 

35.  If  the  banker’s  charge  for  cashing,  at  5  per  cent,  a  bill  for  £520 

cashed  **  3  m0nths’  was  £b>  4s'>  on  what  date  was  it 


Theoretical,  or  “True”,  Discount. 

Find  the  Theoretical  (i)  discount,  (ii)  present  worth,  oM 

36.  £780  due  in  1  yr.  at  4  %. 

37.  £4200 . 1  .  5  ... 

38.  £664  .  15  mo..  3  ... 

39.  £407  .  6  . 3£... 

40.  £1030 . 8  . 4\  ... 


41.  £284,  18s.  due 

in  6  mo.  at  3j  % 

42.  £843,  15s . 

...  3  .  5  .. 

43.  £474,  14s . 

44.  .£150,  10s.  .... 

...  70 .  5  .. 

45.  £503,  10s . 

00 

46.  Find  the  difference  between  the  interest  and  the  “  true  ”  discount 

on  £694,  3s.  4 d.  for  11  months  at  4\  per  cent. 

47.  Find  the  difference  between  the  Commercial  and  the  Theoretical 

discount,  at  5  per  cent,  on  £1680,  due  3  months  hence. 

48.  The  “true”  discount  on  £405  due  6  months  hence  is  £5.  Find 

the  rate  per  cent. 

49.  The  theoretically  true  present  value  of  £627  due  146  days 

hence  is  £618,  15s.  Find  the  rate  per  cent. 

60.  For  how  many  months  is  £828  the  “true”  present  worth  of 
£848,  14s.  at  6  per  cent? 

51.  For  what  time  does  the  mathematical  discount  on  £1028,  6s.  at 

5  per  cent  amount  to  £6,  6s.  ? 

52.  The  theoretical  present  value  of  a  certain  sum  due  73  days  hence 

at  4\  per  cent  is  £262,  10s.  Find  the  sum. 
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53.  On  what  sum  due  1  yr.  hence  is  ,£12  the  “  true”  discount  at  4%  ? 

54.  The  “true”  discount  at  4  per  cent  on  a  certain  sum  due  5 

months  hence  is  £13,  10s.  10 d.  Find  the  sum. 

55.  The  difference  between  the  interest  and  the  theoretical  discount 

on  a  certain  sum  for  1  year,  at  4  % ,  is  £2.  Find  the  sum. 

56.  If  the  difference  between  the  “true”  and  the  “banker’s”  present 

worth  of  a  certain  sum  due  in  3  months,  at  4  per  cent,  is 
3s.  4 ^d.,  what  is  the  sum? 

57.  The  interest  on  £110  is  £11.  Find  the  “true”  discount  on  the 

same  sum  for  the  same  time  at  the  same  rate. 

58.  The  banker’s  discount  at  6  per  cent  on  a  sum  due  in  2  months 

exceeds  the  “  true”  discount  by  10s.  Find  the  latter. 

59.  The  “true”  discount  on  a  sum  due  3  months  hence  is  £7,  10s. 

The  interest  on  the  same  sum  for  3  months  at  the  same  rate  is 
£7,  16s.  Find  the  sum  and  the  rate  per  cent. 

60.  Show,  by  an  example,  that  the  difference  between  the  banker’s 

and  the  “true”  discount  on  any  sum  for  any  part  of  a  year,  at 
any  rate  per  cent,  is  the  interest  on  the  “true”  discount  for 
that  time  at  that  rate. 


Long  Period  Present  Value. 

Find,  to  the  nearest  penny,  the  present  value  of — 

61.  £850  due  2  years  hence  at  5  per  cent  compound  interest. 

62.  £250  ...  3  4  . 

63.  £725,  10s.  ...  4  . ' .  5  . 

64.  £4500  ...  5  5  . . 

65.  £2000  ...  10  4  . 

66.  How  much  ready  money  could  be  obtained  in  lieu  of  a  legacy  of 

£1000  due  at  the  end  of  3  years,  allowing  compound  interest 
at  5  per  cent  ? 

67.  Find  the  present  value  of  an  annuity  of  £100  for  4  years,  the 

first  instalment  to  be  due  a  year  hence,  allowing  compound 
interest  at  5  per  cent. 

68.  Find  the  present  value  of  a  fellowship  of  £200  a  year  for  6 

years,  reckoning  4  per  cent  compound  interest,  the  first  pay¬ 
ment  being  made  a  year  hence. 

69.  What  annuity,  to  continue  for  3  years,  the  first  payment  being 

made  a  year  hence,  can  be  purchased  for  £800,  reckoning  by  j 
compound  interest  at  5  per  cent? 

70.  What  annuity,  to  continue  for  5  years,  the  first  payment  to  be 

due  1  year  hence,  will  £2000  cash  purchase,  supposing  money 
to  be  worth  4  per  cent? 
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LVII.  STOCKS  AND  SHARES. 


Find  the  cost  of — 
1.  £800  stock  at  87. 


%  £2500  .  92. 

3.  £650  .  78. 


Stocks. 

4.  £525  stock  at  108. 

5.  £1320  .  105. 

6.  £1400  .  91J. 


7.  £900  stock  at  85 


8.  £1700  .  132J. 

9.  £450  .  96£. 

10.  £8400  .  87 J. 


How  much  Stock — 


II.  At  80  can  be  bought  for  £1000? 

16.  At 

97?r  would  cost  £1560? 

12.  ...  96 . 

.  £840] 

17.  ... 

124f  . 

. £2495? 

13.  ...  112 . 

. £980? 

18.  ... 

139*  .... 

. £744? 

14.  ...  75 . 

.  £624? 

19.  ... 

61*.... 

. £490? 

15.  ...102 . 

.  £1360? 

20.  ... 

105$ . 

. .  £3380? 

What  Annual  Income  is  obtained  from- 


21.  £3400  stock  paying  3  p.  cent? 


22.  £750  4 

23.  £1450  .  5 

24.  £850  2£ 

25.  £725  3 


26.  £8700  stock  paying  4|  p.  cent? 


27.  £1730  .  6i 

28.  £640  .  2f 

29.  £666,  13s.  4 d .  7 

30.  £1412,  10s .  4 


What  Annual  Income  is  obtained  by  investing — 


a 

1 

1 
i— 1 

CO 

4  p.c. 

’s  at  128? 

36.  £486, 10s.  cash  in  3  p.c. 

’sat  84? 

32.  £1890  . 

5  ,.. 

.  135? 

37.  £958,  10s . 

. 142? 

33.  £910  . 

.  104? 

38.  £655  . 

. 4  ... 

. 98*  ? 

34.  £840  . 

.  126? 

39.  £2300  . 

. 4£  •••■ 

35.  £1225  . 

2f  .... 

.  98? 

40.  £435,  15s . 

. 2f... 

...115*? 

Find  the  Half-yearly  Dividend  obtained  from — 

41.  £1670  stock  paying  4  per  cent  per  annum. 

42.  £233,  6s.  8d. .  4£  . 

43.  £730  .  3  . 

44.  Investing  £780  in  per  cent  stock  at  143. 

45  .  £760  ...  2  .  7l£. 

46  .  £220  ...  3J  .  par. 

Find  the  Quarterly  Dividend  obtained  from — 

47.  £780  stock  in  2j  per  cents.  48.  £3000  stock  in  2f  per  cents. 
49.  Investing  £6500  in  2\  per  cent  consols  at  104. 

50 .  £1520  ...  2}  .  114. 
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Find  the  cost  of — 

51.  £2600  stock  at  91 J  (Brokerage  J  p.  c.). 

52.  £950  .  61  . 

53.  £2450  .  106f  (Brokerage  J  p.  c.). 

54.  £646,  13s.  Ad...  104J  . 

55.  £500  .  80  (Brokerage  25.  6d.  p.  c.). 

How  much  cash  would  be  realized  by  the  sale  of — 

56.  £360  stock  at  95|?  (Brokerage  £  p.  c.) 

57.  £700  .  200£  ?  . 

58.  £875  .  112J?  (Brokerage  J  p.  c.) 

59.  £1760 .  107J  ?  . 

60.  £1530  .  120?  (Brokerage  25.  6d.  p.  c.) 

How  much  Stock — 

61.  At  74f  could  be  bought  for  £420?  (Brokerage  J.) 

62.  ...  8l£  .  £815?  . 

63.  ...  lll£  .  £980?  (Brokerage  £.) 

64.  ...  166J  would  be  sold  for  £2490?  (Brokerage  J.) 

65.  ...  65  .  £518?  . 

66.  ...  102f  . £3284?  (Brokerage  J.) 

Find  the  Annual  Income  obtained  by  investing — 

67.  £2940  in  5  p.  c.  stock  at  104 j  (Brokerage  J). 

68.  £900  ...  2j  .  109|  (Brokerage  J). 

Find  the  Half-yearly  Dividend  obtained  by  investing — 

69.  £342,  10s.  in  4\  p.  c.  stock  at  68 J  (Brokerage  J). 

70.  £2250  .  7  .  179f  . 

Find  the  Quarterly  Dividend  obtained  by  investing — 

71.  £1242  in  2|  p.  c.  consols  at  107 \  (Brokerage  J). 

72.  £672  ...  2f  ' .  lll£  . 

*  Find  the  net  Annual  Income,  after  deducting  income-tax  at  6d. 
in  the  pound,  obtained  from — 

73.  £840  stock  paying  5  per  cent. 

74.  £1600  .  2J  . 

75.  Investing  £1200  in  4  p.  c.  stock  at  96. 

76  .  £528  ...  3£ .  88. 

77  .  £1700  ...  5  .  127J  (Brokerage  J). 

78  .  £1000  ...  2£ .  103£  (Brokerage  J). 


*  Brokerage  is  to  be  neglected  whenever  it  is  not  mentioned  in  the  question. 
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Find  the  net  Half-yearly  Dividend,  after  deducting  income-tax  at 
8d.  in  the  pound,  obtained  from — 


79.  £600  stock,  paying  4j  per  cent. 

80.  .£1600  . 

2f  . 

81.  Investing  £540  in 

5  p.  c.  stock  at 

108. 

82 .  £1715... 

4  . 

98. 

83 .  £2460... 

4* . 

92  (Brokerage  J). 

84 .  £714  ... 

«* . 

169f  . 

Find  the  net  Quarterly  Dividend,  after  deducting  income-tax  at  9 d. 
in  the  pound,  obtained  from — 

85.  .£3200  stock  in  2\  per  cent  consols. 

86.  £8000  .  2f  . 

87.  Investing  £720  in  2\  p.  c.  consols  at  105. 


88 . 

.  £480  ...  2 1  .... 

.  110. 

89 . 

.  £1270...  2$  .... 

.  Ill  (Brokerage  J). 

90 . 

.  £1850...  2f  .... 

.  115* . 

What  rate  per  cent  interest  on  capital  is  obtained  by  investing 

91.  2*  p. 

c.  stock  at  112? 

94.  3  p.  c.  stock  at  86*  ? 

92.  4  ... 

.  97*? 

95.  5*  . 137*? 

93.  7*  ... 

.  202 *? 

96.  3*  .  61*  ? 

Which  investment  pays  better — 


97.  4  per  cents  at 

104,  or 

5£  per  cents  at 

144? 

98.  3  . 

80,  ... 

4*  . 

90? 

99.  3* . 

97*,  ... 

3*  . 

105? 

00.  3*  . 

98*,  ... 

3f  . 

105? 

101.  3  . 

97*,  ... 

5  . 

162f  ? 

102.  4*  . 

162§,  ... 

2f  . 

par? 

Find  the  change  : 

in  annual  income  when — 

103.  .£5000  stock  paying  2\  per  cent  is  sold  at  87  and  the  proceeds 

are  invested  in  5  per  cents  at  150. 

104.  £3000  4  p.  c.  stock  is  sold  at  95  and  6£  p.  c.  stock  at  120  is 

bought  with  the  proceeds. 

105.  £5000  stock  in  3j  p.  c.'s  is  sold  at  81,  and  with  the  proceeds 

is  bought  4  p.  c.  stock  at  108. 

106.  £4500  stock  which  pays  4  per  cent  is  sold  out  at  114,  and  the 

proceeds  are  invested  in  per  cent  stock  at  150. 

107.  £7400  stock  paying  3  per  cent  is  sold  out  at  99 £  (Brokerage 

£),  and  the  proceeds  are  invested  in  6  per  cent  stock  at  147  j 
(Brokerage  £). 
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Find  the  change  in  annual  income  when — 

108.  ,£10,000  stock  in  3j  p.  c.’s  is  sold  out  at  94§  (Brokerage  J), 

and  with  the  proceeds  6  per  cent,  debentures  at  104f  are 
bought  (Brokerage  J). 

109.  ,£5000  stock  paying  3  per  cent  is  sold  at  84J,  and  with  the 

proceeds  4  per  cent  stock  at  95f  is  bought  (Brokerage  J  in 
both  transactions). 

NO.  ,£2350  stock  in  the  2|  percent  consols  is  sold  at  110  (Broker-  : 
age  i)f  aRd  the  proceeds  are  invested  in  railway  stock  at 
146 paying  4j  per  cent  (Brokerage  ^). 

Find,  neglecting  any  fraction  of  a  penny ,  the — 

111.  Cost  of  £3453,  12 s.  6d.  stock  at  97. 

112.  Annual  income  from  £865,  10s.  6  <7.  stock  paying  4  percent. 

113.  Amount  of  stock  at  79  which  can  be  bought  for  £1463,  10s. 

114.  Amount  of  stock  at  94 J  which  can  be  bought  for  £2000 

(Brokerage  J). 

115.  Cash  realized  by  the  sale  of  £776,  12s.  8 d.  stock  at  89. 

116.  Cash  realized  by  the  sale  of  £2340  stock  at  lll£  (Brokerage  J). 

117.  Half-yearly  dividend,  less  income-tax  at  lOtf.  in  the  pound,  on 

£843,  6s.  8 d.  stock  paying  \\  per  cent. 

118.  Half-yearly  dividend  obtained  by  investing  £907,  10s.  in  3  per 

cent  stock  at  84 J  (Brokerage  £). 

119.  Quarterly  dividend,  less  income-tax  at  *Jd.  in  the  pound,  on 

£727,  10s.  stock  paying  4  per  cent. 

120.  Quarterly  dividend,  less  income-tax  at  5 d.  in  the  pound,  ob-  : 

tained  by  investing  £935  in  2}  per  cent  consols  at  113f 
(Brokerage  £  p.  c.). 


Shares. 

Find  the  cost  of — 

121.  Twelve  £10  shares  in  a  gas  company,  at  13. 

1 22.  Thirty-five  £5  shares  in  a  water  company,  at  7. 

123.  A  hundred  £1  shares  in  a  mining  company,  at 

124.  Seven  £100  shares  in  a  brewery,  at  136. 

125.  Forty-two  £50  shares  in  a  banking  company,  at  87 

126.  50  £1  shares  in  a  company,  at  %  premium. 

127.  75  £5  .  2J  . 

128.  24  £l  .  J  discount. 

129.  60  £2  .  lj  . 

130.  85  £1  .  lj^-  premium . 


SHARES. 


191 


Find  the  annual  income  from — 

131.  Eighty- two  £5  shares  in  a  company  paying  7  p.  c. 


132.  Thirty-six  £10  .  12  ... 

133.  45  £1  .  3|  ... 

134.  150  £50  .  15  ... 

135.  325  £5  .  If  ... 


How  many — 

136.  £1  shares,  at  2f,  can  be  bought  for  £175? 

137.  £1  f  £350? 

138.  £5  4£  £270? 

139.  £10  .  17 1  .  £157,  10s.? 

140.  10s . 7s.  9 d. .  £27,  2s.  6d? 

141.  £l  shares,  at  \  discount ,  can  be  bought  for  £105? 

142.  £1  . £  'premium,  £81? 

143.  £5  . If  premium,  £540  ? 

144.  £10 . 4f  discount,  £27,  10s.? 

145.  £50 . 7J  'premium,  £402,  10s.  ? 


Find  the  cost,  allowing  1  per  cent  for  brokerage  and  stamp,  of — 

146.  100  £1  shares  at  If.  149.  60  £1  shares  at  \  premium. 

147.  200  £5  .  4^.  150.  10  £10 .  2f  discount. 

148.  25  £10  .  12f. 

How  much  cash  is  realized  by  the  sale  of — 

151.  Forty  £1  shares  at  2f  ?  (Brokerage  \  p.  c.) 

152.  Sixty  £2  .  If?  . 

153.  200  £1  .  5-j^  premium ?  (Brokerage  J  p.  c.) 

154.  80  £10  .  4f  discount ?  . 

155.  25  £5  .  If  premium ?  . 


What  rate  per  cent  interest  on  capital  is  obtained  by  investing  in — 

156.  £5  shares,  at  7f,  in  a  company  paying  p,  c.? 

157.  £1  .  f  .  3f  ... 

158.  £10 . 22j  .  12  ... 


Which  is  the  more  profitable  investment — 

159.  £10  shares,  at  £12f  each,  in  a  gas  company  which  pays  5j 

p.  c.,  or  £5  shares  at  6f  in  a  water  company  paying  5  p.  c.  ? 

160.  £l  shares,  at  f  premium,  paying  4f  p.  c.,  or  £1  shares  at  J 

discount,  paying  3f  p.  c.  ? 
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[Note. — Unless  specially  mentioned,  Brokerage  need  not  be  considered.  ] 

161.  How  much  per  cent  stock  must  one  hold  in  order  to  obtain 

from  it  an  annual  income  of  £68,  Is.  6c?.  ? 

162.  An  income  of  £1000  is  made  up  of  £240  from  6  per  cent 

stock,  £340  from  8  per  cent  stock,  and  the  remainder  from 
3|  per  cent  stock.  How  much  of  each  stock  is  held? 

f63.  What  sum  must  be  invested  in  2f  per  cent  consols  at  96 £  in 
order  to  obtain  an  income  of  £100  a  year? 

164.  If  4J  per  cents  are  at  119,  how  much  must  I  invest  to  obtain 

an  income  of  £225  ? 

165.  A  man  obtains  an  income  of  £120  by  investing  in  4  per  cent 

stock  at  116.  How  much  money  does  he  invest? 

166.  What  sum  of  money  invested  in  the  3  per  cents  at  97 J  will 

give  an  annual  income  of  £150  ? 

167.  If  the  2f  per  cents  stand  at  99,  what  sum  must  be  invested 

in  the  stock  to  secure  a  dividend  of  £25  per  quarter? 

168.  The  income  derived  from  investing  a  certain  sum  in  3j  percent 

stock  at  106j  is  £120,  12s.  Find  the  sum  invested. 

169.  What  is  the  amount  of  money  which,  invested  in  the  2f  per 

cents  at  98f,  will  produce  an  annual  income  of  £12,  2s.  lid.? 

170.  What  sum  invested  in  4^  per  cents  at  89f  will  yield  an  income 

of  £450  per  annum?  (Brokerage  J  per  cent.) 

171.  How  much  money  would  have  to  be  invested  in  3  per  cents,  at 

87,  in  order  to  produce  a  net  income  of  £295,  after  deducting 
income-tax  at  4 d.  in  the  pound? 

172.  When  certain  3  per  cents  are  at  91j,  what  sum  must  be  in¬ 

vested  in  them  in  order  to  secure  an  income  of  £708,  after 
paying  income-tax  at  4 d.  in  the  pound  and  brokerage  J  per 
cent? 

173.  What  sum  must  be  invested  in  3  per  cents  at  90§  to  yield  a 

net  yearly  income  of  £702,  after  deducting  income-tax  at  6d. 
in  the  pound?  (Brokerage  J.) 

174.  If  the  3  per  cents  are  at  90$,  what  sum  must  be  invested  in 

them  in  order  to  obtain  an  annual  income  of  £470,  after  pay¬ 
ing  income-tax  at  5 d.  in  the  pound?  (Brokerage  J  percent.) 

175.  A  man  holds  £4560  railway  stock:  the  first  half-year’s  divi¬ 

dend  is  at  the  rate  of  3j  per  cent,  and  for  the  second  half  of 
the  year  the  dividend  is  at  the  rate  of  3  per  cent.  What  is 
his  income  for  the  year? 

176.  What  difference  is  there  between  the  incomes  arising  from  the 

investment  of  £4850  in  3£  per  cents  at  97  or  in  the  3f 
per  cents  at  par? 

177.  I  have  £1000  to  invest.  Shall  I  obtain  more  income  by  invest¬ 

ing  it  in  French  3  per  cent  Rentes  at  78,  or  Swedish  4  per 
cents  at  104,  or  Norwegian  3^  per  cents  at  91  ? 
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182. 


183. 


184. 


(78‘  per  ?nt  St0ck  TSt  a  person  have  who  obtains 

in  v  ml  f  i  ''efrl7  “c°"»e  Of  £337,  2s.  6 d.,  after  deducting 
income-tax  at  8 d.  in  the  pound?  ® 

179.  A  person  buys  £500  stock  at  66,  and  afterwards  £500  more  of 

the  same  stock  at  69.  He  sells  out  the  whole  at  89.  Find 
the  increase  in  his  capital. 

180.  What  income,  to  the  nearest  penny,  will  be  derived  from  invest- 

ing  <£5000  in  the  2f  per  cent  consols  at  98 J  ? 

181.  A  man  obtains  an  income  of  <£210,  by  investing  £6160  in  2# 

per  cent  stock.  At  what  price  does  he  buy  the  stock?  4 

*he  Price  °f  2f  per  cent  stock  when  an  investment  of 
i.2U>9,  7s.  6a.  produces  an  income  of  £61,  17s.  6d  per  annum? 

What  is  the  price  of  3  per  cent  stock,  when  a  sum  of  £4353, 
4s.  Id.  when  invested  will  produce  an  income  of  £132,  5 sA 

What  sum  must  be  invested  in  the  purchase  of  5  per  cent 
^Iway  debentures  at  130J  so  as  to  produce  an  income  of 
£120  a  year„after  paying  an  income-tax  of  8d.  in  the  pound? 
185.  I  sell  £4000  of  a  4  per  cent  stock  at  144  and  invest  the  pro¬ 
ceeds  in  a  2J  per  cent  stock.  At  what  price  must  I  buy  the 
2 2  per  cent  stock  to  obtain  the  same  income  as  before? 

A  person  who  had  45  shares  in  a  gas  company  sold  them  at  42 
and  invested  his  money  in  Russian  5  per  cents  at  105.  What 
income  did  he  then  obtain? 

What  is  the  clear  annual  income  derived  from  investing  £6050 
in  the  3  per  cents  at  90 J,  after  deducting  an  income-tax  of 
4 d.  in  the  pound  ? 

188.  How  much  must  be  invested  in  the  3  per  cents  at  99  to  pro¬ 

duce  the  same  income  as  would  be  obtained  by  investing 
£1508  in  the  2j  per  cents  at  87  ? 

189.  Find  the  change  in  income  due  to  selling  out  at  222J  £3600 

stock  paying  7^  per  cent,  and  investing  the  proceeds  in  44 
per  cent  stock  at  111.  (Brokerage  ^.) 

190.  Which  yields  the  larger  return  in  income  for  the  same  amount 

invested,  — 4  per  cents  at  1514  (Brokerage  4),  or  24  per 
cents  at  par  (Brokerage  £)?  8  th  *  P 

191.  What  rate  per  cent  does  a  man  get  for  his  money  by  investing 
in  £10  bank  shares  selling  at  25,  and  paying  10  percent? 

Certain  £10  shares  in  a  company  are  at  23f .  What  is  the  yield 
per  cent  per  annum  upon  the  capital  invested  for  a  year  in 
which  a  dividend  of  12  per  cent  is  paid  ? 

193.  What  rate  per  cent  of  interest  does  one  get  on  money  invested  in 
^  ^.lO^1?  Cen^  s^ock>  price  of  which  (including  brokerage) 

A  man  invests  £1980  in  3j  p.  c.’s  at  99,  and  £3220  in  4J 
p.  c.’s  at  105.  Find  the  average  rate  of  interest  he  makes  on 
his  capital. 

(M27)  * 


186. 


187. 


192. 
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195.  A  company  pays  a  dividend  of  6  per  cent,  and  its  £5  shares 

sell  for  £7,  5s.  What  percentage  does  an  investor  obtain  for 
his  money? 

196.  What  must  be  the  price  of  6  per  cent  stock  in  order  that  money 

invested  in  it  may  yield  4^  per  cent? 

197.  Find  the  price  of  the  3  per  cents  when  a  person  receives  3j  per 

cent  for  his  money  after  paying  2d.  in  the  pound  income-tax. 

198.  What  is  the  price  of  the  3  per  cents  when  they  give  3  per  cent 

clear,  after  paying  income-tax  at  9 d.  in  the  pound  ? 

199.  What  is  the  price  of  3  per  cent  stock  if,  after  an  income-tax  of 

8 d.  in  the  pound  has  been  deducted,  an  investor  gets  4  per 
cent  interest  on  his  money? 

200.  What  is  the  price  of  a  5  per  cent  stock  when  money  invested 

in  it  yields  4  per  cent  interest,  after  paying  income-tax  at  9 d. 
in  the  pound?  (Brokerage  £.) 

201.  If  by  selling  out  2\  per  cent  consols  at  105,  and  investing  in 

another  stock  at  126,  a  man  could  double  his  income,  what 
dividend  must  the  latter  pay? 

202.  A  man  transfers  his  money  from  4  per  cents  at  102  to  3  per 

cents  at  95.  Find  the  change  per  cent  in  his  income. 

203.  A  person  invested  £630  in  stock  at  94 \  and  sold  immediately, 

gaining  £\0.  At  what  price  did  he  sell? 

204.  How  much  stock  must  be  bought  in  3  per  cents  at  89J  in 

order  that  by  selling  it  at  91§  a  profit  of  £45  may  be  made  I 

205.  If  ,£3000  be  invested  in  a  certain  5  per  cent  stock,  it  produces 

annually  £25  more  than  if  it  be  invested  in  3  per  cent  stock 
at  90.  Find  the  price  of  the  5  per  cent  stock. 

206.  By  the  conversion  of  consols  from  3  per  cent  to  2f  per  cent, 

a  person’s  income  is  diminished  by  £27  per  annum.  What 
cash  would  he  obtain  by  selling  out  at  97 J  ? 

207.  A  person  sells  out  of  3j  per  cents  at  92 j  and  realizes  £18,550. 

If  he  invests  §  of  the  proceeds  in  4  per  cents  at  96,  and 
the  remainder  in  3  per  cents  at  90,  find  the  alteration  in  his 
income. 

208.  A  man  sells  twenty  £10  shares  in  a  company  which  pays  a 

dividend  of  5J  per  cent,  at  £13,  10s.  each,  and  invests  the 
proceeds  in  £l  shares,  at  15s.  each,  in  another  company  which 
pays  a  dividend  of  3  per  cent.  Find  the  change  in  his  income. 

209.  A  person  would  obtain  £22,  10s.  a  year  more  if  he  invested  his 

money  in  a  5j  per  cent  stock  at  132,  than  he  would  if  he 
invested  in  2\  per  cent  consols  at  105.  What  money  has  he? 

210.  A  person  bought  consols  at  94  and  sold  the  same  at  95§, 
thereby  gaining  £55.  What  cash  did  he  receive  for  the  stock? 
(Brokerage  £  per  cent.) 

211.  Which  is  the  better  investment — 5  per  cents  quoted  at  142£,  §, 

or  4  per  cents  at  113f,  J  ? 
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213. 


214. 


215. 


Aof Thereof  *£9600  q“7 &  4  f  r+°?t  stock  with  the  proceeds 
™,T  •  .00  3  per  cent  stock  at  86#,  in  order  to  make 

ange  m  my  income,  allowing  #  per  cent  brokerage  J 

A  person  invests  .£13,650  in  a  4  per  cent  stock  at  qi  n 

IIow  much  stock  in  2J  per  cent  consols  must  be  sold  at  108 

at  mT'%rokeraPrOCeedS  t0  ?Ur<Thase  ^4315  railway  stock 
per  cent.)  (  ag6  °n  consoJs  *»  a»d  on  railway  stock  f 

2'6'  Ahemsel]sirtt3tln,s°,1SOlS  at  WSh  and  on  their  rising  to  1108 
per  cent  interest  on  capital  invested  in  it?  7  7  *ld  3* 

2,a  cswia 

percent.)0”  ^  mVeSted  “  them  is  ffiade?  (Brokerage  # 

AwhTnnthrrSVfo2kin  H  PW  at,  and  «*  out 

penny)  dl d  W  „  Iff*'  H°W  m,u°h  (neSlecting  fractions  of  a 
Lnslction?  °  Pa7mg  *  Per  cent  brokerage  on  each 

220'  trr0  if  t  Sls  ou0reat0fl(MT°  a/earfrom  Victoria  four  per 
at  91#,  whatfs  his  loss  o/Some?  mVeStS  “  thwe  per  Ce"ts 

221.  A  man  buys  into  a  certain  stock  at  145#  and  4  t  • 

months  sells  out  ai  1Q71  t*  •  i  ancl  ^h e  end  of  six 

at  74  per  cent  r  lL  i  mcludmS  ^  half-year’s  interest 

*«d?dSh.  tayf  '  *“  £SSS0'  "'lM  ™»™t  «t 

221  a*.  ■;!-  »<>  *»» 
five  per  cents  at  194  it*  4  i  . 9  .  n(^  invests  the  proceeds  in 

transition  Fmd  hls  mcome  ^re  and  after  the 

.  stock °paying ^peic^fat  ^7  2^  Xv  h*  ^  ifnd  invests  in 

the  interest  of  his^nv^tment  Ifalte^d  °W  mUCh  ***  °“lt  wiU 

r  divided  t  buysPc?ta  Rica  ^ 

cents  atP 48.  At  the  end  of  a  year!  sells  a^EHTh*  pr 

teZtvntlZl  diVidendS’  47i‘  WWch  had  madeThf 
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196  EXERCISES  LVII. 

225.  A  speculator  buys  ,£1000  stock  at  80  and  pays  for  it  with 

money  which  he  borrows  at  5  per  cent.  At  the  end  of  a  year 
he  sells  out  (the  stock  having  paid  a  dividend  of  4  per  cent), 
and,  after  repaying  his  loan  with  interest,  he  has  £40  left. 
At  what  price  did  he  sell  out? 

226.  A  man  owns  £7500  of  3  per  cent  stock.  He  sells  out  and 

invests  the  proceeds  in  5  per  cent  stock  at  120,  thereby  in¬ 
creasing  his  income  by  £25.  At  what  price  did  he  sell  out? 

227.  By  the  conversion  of  consols  from  3  per  cents  to  2f  per  cents 

a  person’s  income  was  reduced  by  £7  a  year.  What  cash 
would  he  have  obtained  by  selling  out  at  102J?  (Brokerage  £.) 

228.  A  man  holding  4  per  cent  stock  which  brought  him  in  £250 

a  year,  sold  at  120J,  and  bought  other  stock,  paying  a  divi¬ 
dend  of  5j  per  cent,  at  156.  What  gain  in  income  did  he 
effect?  (Brokerage  J.) 

229.  A  person  holding  £2450  three  per  cent  stock  sells  out  at  93J, 

and  invests  the  proceeds  in  4|  per  cents,  thereby  increasing 
his  income  by  £31,  13s.  9 d.  At  what  price  did  he  buy? 

230.  A  person  had  a  certain  capital,  half  of  which  he  invested  in  3 

per  cents  at  90,  and  the  other  half  in  5  per  cents  at  110. 
If  his  total  income  was  £6883,  10s.,  what  was  his  capital? 

231.  A  man’s  income  from  three  per  cent  stock  is  £750.  He  sells 

out  half  his  stock  at  96,  and  invests  it  in  other  securities  at 
120.  .  If  his  income  be  increased  by  £50,  what  interest  do 
these  securities  pay  ? 

232.  Starting  with  £2310  I  buy  into  the  3  per  cents  at  99;  and 

when  they  have  risen  to  101  I  sell  out  and  reinvest  in  foreign 
4  per  cents  at  par.  What  is  the  change  of  income? 

233.  A  person  invested  £2353  in  6  per  cent  stock  at  181 :  a  year 

afterwards  he  sold  out  when  the  stock  was  at  178,  and  in¬ 
vested  the  proceeds  in  a  2^  per  cent  stock  at  26.  What 
difference  does  the  change  of  investment  make  in  his  income? 

234.  A  person  sells  out  of  the  three  per  cents  and  realizes  £18,000. 

Would  it  be  more  to  his  advantage  to  reinvest  this  money  in 
the  three  and  a  half  per  cents  at  101J  or  in  a  mining  company 
paying  a  dividend  of  lj  per  cent  per  annum,  of  which  the 
£10  shares  were  quoted  at  5§  ? 

235.  If  an  income-tax  of  6d.  in  the  pound  be  deducted  before  pay¬ 

ment  of  the  dividend  on  2£  per  cent  stock  at  91,  how  much 
money  must  be  invested  in  that  stock  to  yield  a  net  income  of 
£208  per  annum? 

236.  How  much  money  must  I  invest  in  a  3j  per  cent  stock  at  135f 

so  that,  after  paying  J  per  cent  commission,  a  stamp  of  10s. 
per  £100  stock,  and  6d.  in  the  pound  income-tax  on  the  divi¬ 
dend,  I  may  have  a  net  income  of  £1000  a  year? 

237.  The  3  per  cents  are  at  96 J,  and  3j  per  cents  at  105.  What 

amount  invested  in  the  former  would  produce  an  annual 
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income  of  £1  more  than  if  invested  in  the  latter,  one-eighth 
per  cent  brokerage  being  charged  on  each  investment? 

238.  A  man  sells  out  2f  per  cent  consols  at  96^,  and,  by  investing 

the  proceeds  in  shares  which  pay  an  annual  dividend  of  £4 
per  share,  raises  his  income  5  per  cent.  Find  the  price  of  a 
share. 

239.  What  income  would  result  from  the  investment  of  £990  in 

£50  shares  in  a  company,  if  the  shares,  £20  being  paid  up, 
sell  at  £45,  and  the  company  pays  a  dividend  of  12  per  cent? 

240.  A  person  buys  shares  in  a  railway  at  19 J  when  £15  has  been 

paid,  and  after  paying  a  call  of  £10  per  share,  sells  them  again 
at  £32,  95.  How  much  per  cent  does  he  gain? 

241.  A  man  buys  50  shares,  £10  paid  up,  at  £12,  55.,  and,  after 

paying  a  call  of  £5  per  share,  sells  them  at  £16,  105.  What 
capital  does  he  sacrifice? 

242.  If  £2650  is  invested  partly  in  4^  per  cent  stock  at  104,  and 

partly  in  4  per  cent  stock  at  96,  and  the  resulting  incomes 
are  equal,  find  how  much  is  invested  in  each  stock. 

243.  A  man  invests  £9256,  105.,  partly  in  5  per  cent  stock  at  150, 

and  partly  in  2f  per  cent  stock  at  99,  aud  his  income  from  each 
source  is  the  same.  What  sums  did  he  invest  in  each  stock? 

244.  A  man  invested  one-third  of  his  capital  in  5  per  cents  at  142J 

and  two-thirds  in  4  per  cents  at  1 13 J,  and  the  total  resulting 
income  was  £455,  13s.  4 d.  Find  his  capital. 

245.  A  man  invests  £7000,  part  in  3  per  cents  at  97,  and  the 

remainder  in  4  per  cents  at  104.  Find  how  much  he  invests 
in  each  if  the  returns  from  both  sources  are  equal. 

246.  If  £7594  be  invested  partly  in  2\  per  cents  at  110J  and  partly 

in  2j  per  cents  at  115^,  and  the  resulting  incomes  are  equal, 
how  much  was  invested  in  each  stock?  (Brokerage  J.) 

247.  A  man  invests  £16,213  partly  in  £100  shares  at  105,  bearing 

a  dividend  (free  from  income-tax)  of  8  per  cent,  and  partly  in 
a  mortgage  at  5  per  cent  interest  on  which  he  pays  income- 
tax  at  8 d.  in  the  pound.  His  net  income  from  each  source  is 
the  same.  What  is  his  whole  income? 

248.  A  man  invests  half  his  capital  in  the  2\  per  cents  at  88,  and 

the  other  half  in  4  per  cents  at  116,  and  his  total  income 
from  both  sources  is  £642.  What  was  his  capital  ? 

249.  A  man  calls  in  a  sum  of  £10,000  lent  on  mortgage  at  4  per 

cent  and  invests  the  money  in  £3000  L.  &  N.W.  Ry.  4 
p.c.  deb.  stock  at  133,  and  £3000  G.W.  Ry.  5  p.c.  stock  at 
167.  The  balance  of  the  £10,000  he  places  on  deposit  at  2^ 
per  cent.  What  change  is  made  in  his  income? 

250.  Which  is  the  better  investment  (the  security  being  equal),  3  per 

cents  perpetually  at  par,  or  5  per  cents  at  124,  the  latter 
stock  being  redeemable  in  20  years  at  par?  (Simple  interest 
is  to  be  reckoned.) 
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251.  A  person  is  left  a  legacy  on  which  he  pays  10  per  cent  succession 

duty.  He  invests  the  rest  of  the  money  in  a  3  per  cent  stock 
at  75,  bringing  him  in  £270  per  annum.  To  how  much  did 
the  legacy  amount? 

252.  A  man  has  £3000  of  a  4  per  cent  stock,  which  he  sells  out  at 

120,  and  then  invests  £1900  in  a  2{  per  cent  stock  at  95. 
What  rate  of  interest  does  he  get  for  the  remainder,  if  his 
income  is*  on  the  whole,  diminished  by  £14 ? 

253.  A  persoii  wishes  to  fourid  a  scholarship  of  £48  a  year.  How 

much  money  must  he  for  this  purpose  invest  in  2£  per  cent 
stock  at  87,  in  order  that  the  scholar  may  have  his" £48  clear 
after  paying  income-tax  at  8 d.  in  the  pound  ? 

254.  A  and  B  invested  equal  sums ;  A  in  3£  per  cents  at  120,  B  in 

2f  per  cents  at  96.  After  this  A  sold  out  at  par  and  invested 
in  the  2f  per  cents,  which  had  fallen  in  price.  A  now  found 
his  income  the  same  as  B’s.  What  was  the  price  at  which  he 
bought  the  2 J  per  cents  ? 

255.  A  person  having  bought  a  certain  amount  of  2f  per  cent  stock 

at  95,  afterwards  sold  it*  and  with  the  proceeds  bought  3^ 
per  cent  stock;  he  obtaihed  £900  less  stock  than  before,  but 
his  income  was  unchanged.  How  much  money  did  he  originally 
invest? 

256.  £4600  was  invested  in  consols  at  92.  Part  of  the  stock  was 

sold  ,  out  at  93  and  part  at  88,  and  the  original  capital  was 
thus  decreased  by  £5.  How  much  stock  was  sold  out  at  each 
price  ? 

257.  A  man  invests  £5900  in  2£  per  cent  consols  at  110J,  and 

afterwards  sells  out  part  of  the  stock  at  108J  and  the  remain¬ 
der  at  113,  thus  increasing  his  capital  by  £25.  How  much 
stock  did  he  sell  out  at  each  price?  (Brokerage  J  p.  c.) 

258.  A  man  invests  £2730  in  3  per  cents  at  90|,  and  sells  out  part 

of  the  stock  when  they  have  risen  to  93f  and  the  remainder 
when  they  have  fallen  to  85J.  He  lost  £10  by  the  transaction. 
How  much  did  he  sell  out  at  first?  (Brokerage  £  per  cent.) 

He  invests  the  proceeds  in  4j  per  cents  so  as  to  cause  an 
increase  in  his  income  of  £16,  135.  4 d.  At  what  price  did  he 
buy  the  4\  per  cents?  (Brokerage  J  per  cent;) 

259.  Some  4  per  cent  stock  at  115§,  and  some  5  per  cent  stock  at 

134J,  are  sold,  and  the  proceeds  are  invested  in  per  cent 
stock  at  123J;  if  the  change  does  not  alter  the  income,  what 
is  the  ratio  of  the  quantities  of  stock  sold? 

£60.  The  capital  of  a  company  consists  of  £1,100,000  in  4\  percent 
debenture  stock,  the  same  amount  in  6  per  cent  preference 
shares,  and  the  same  amount  in  ordinary  shares.  If  the  net 
annual  profits  are  £209,000,  calculate  the  amount  per  cent 
available  for  dividend  on  the  ordinary  shares  after  payment  of 
the  debenture  and  preference  claims. 
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261.  A  man  has  £9170  in  3  per  cent  consols.  He  sells  out  at  101§ 

and  buys  Indian  bonds  at  98§,  and  when  these  have  risen  to 
106^  he  sells  out  and  reinvests  iri  consols  at  98J.  If  the 
interest  on  consols  has  meanwhile  been  reduced  to  2}  per  cent, 
find  the  permanent  change  in  his  income,  allowing  £  per  cent 
for  brokerage  on  each  transaction. 

262.  A  person  invests*  £4800  in  4  per  cents  at  80,  and  at  the  end 

of  each  year  invests  the  dividend  which  becomes  due,  in  the 
same  stock.  Supposing  the  stock  to  remain  at  80  for  3  years, 
find  his  dividend  at  the  end  of  the  third  year. 

263.  A  person  who  has  £10,257,  10s.  three  per  cent  stock  calculates 

that  by  selling  it  and  investing  in  3J  per  cent  stock  at  93 J 
he  can  increase  his  annual  income  by  £10,  9s.;  but,  before  he 
can  effect  the  exchange,  each  stock  rises  ^  per  cent ;  by  how 
much  is  his  income  really  increased? 

264.  A  man  invests  £1404,  16s.  in  2f  per  cents  at  99;  how  much 

must  he  also  invest  in  3j  per  cents  at  105,  so  that  the  rate 
of  interest  on  the  whole  may  be  3  per  cent? 

265.  A  person  invests  £7000  in  the  3  per  cents  at  99,  and  pays 

income-tax  at  8 d.  in  the  pound.  On  the  stock  rising  to  102 
he  sells  out  and  invests  the  proceeds  in  railway  stock  at  163, 
paying  5  per  cent  free  of  income-tax.  Calculate  to  the  nearest 
penny  the  change  in  his  net  income. 

266.  A  man  purchases  £1400  stock  in  three  per  cent  consols  at 

94 J,  and  also  invests  £3150  in  the  purchase  of  Russian  in¬ 
scribed  five  per  cent  loan  at  94£.  How  much  stock  has  he 
standing  in  his  name?  If  he  sells  the  consols  at  95^  and  the 
Russians  at  96 J,  what  does  he  gain  or  lose  by  the  transaction? 
(Brokerage  on  consols  J,  on  Russians  J.) 

267.  Find,  neglecting  fractions  of  a  penny,  the  change  of  income  in 

transferring  £2800  from  Goschens  (2f  per  cents)  to  India 
3|  per  cents,  the  former  being  quoted  at  96f ,  and  the 
latter  at  106,  J.  (Brokerage  J.) 

268.  Show  that  *0067  of  the  amount  of  2f  per  cent  consols  will 

give  the  quarterly  dividend,  with  sixpence  in  the  pound  income- 
tax  deducted,  with  an  error  not  greater  than  one  penny  for 
every  £1000  stock. 

269.  Find,  neglecting  fractions  of  a  penny,  the  net  half-yearly  divi¬ 

dend,  after  deducting  income-tax  at  8 d.  in  the  pound,  resulting 
from  the  investment  of  £16,000  in  railway  stock  at  179J, 
paying  a  dividend  at  the  rate  of  5^  per  cent,  the  charge  for 
brokerage  being  J  per  cent. 

270.  A  bill  for  £15,000  at  3  months  was  discounted  at  4j  per  cent 

and  the  proceeds  invested  in  2f  per  cent  consols  at  95, 
brokerage  being  £  per  cent,  and  income-tax  5 d.  in  the  pound. 
Find,  to  the  nearest  penny,  the  net  quarterly  income. 


200 


FOREIGN  DECIMAL  COINAGES. 


LVIII.  FOREIGN  MONEY 

Decimal  Coinages. 


Express  at  sight — 

1.  103-05  fr.  in  francs  and  cents. 

2.  1587-5  fr.  . . 

3.  236-7  M.  in  marks  and  pf. 

4.  76-055  M.  . 

5.  846-75  l.  in  lire  and  cent. 
Express  at  sight — 

11.  74  fr.  25  c.  in  francs. 

12.  8fr.5c.  . 

13.  105  M.  50  pf.  in  marks. 

14.  16  M.  b\pf.  . 

15.  24  l.  5  c.  in  lire. 


6.  48-25  fi.  in  florins  and  kreuzer. 

7.  93  •  45  R.  in  roubles  and  kopeks. 

8.  $7-45  in  dollars  and  cents. 

9.  $154-7  . 

10.  $6-0575  . 

16.  6  fi.  25  kr.  in  florins. 

17.  62  fl.  5  kr.  . 

18.  150  R.  19  ko.  in  roubles. 

19.  $  17,  35  c.  in  dollars. 

20.  $  175,  5  c.  . 


21.  Add  96  fr.  78  c.,  108  fr.  5  c.,  2086  fr.  25  c.,  and  6  fr.  80  c. 

22.  Add  910  M.  5  pf.,  17  M.  50  pf,  4  M.  20  pf,  and  1050  M.  85  pf. 

23.  Subtract  $  48,  5  c.  from  $  203,  70  c. 


Multiply — 

24.  7/r.  35  c.  by  29. 

25.  4-50/r.  by  234. 


Multiply — 

26.  6  M.  60  pf.  by  63. 

27.  $4-75  by  147. 


Divide — 

28.  162  fr.  61  c.  by  23. 

29.  $747-90  by  54. 


30.  How  many  times  is  23  M.  50  pf.  contained  in  1574  M.  50  pfA 


If  a  franc  =  9id,  a  mark  =1  If d,  a  lira  =  9^1,  a  florin  =  20d, 
a  rouble  =  37^d,  and  a  dollar  =  50 d.,  express  in  £,  s.  d.  to  the  nearest 
penny — 


31.  $81,  17  c. 

32.  $473-56. 

33.  78  fr.  50  c. 

34.  456-75  fr. 


35.  4  M.  85  pf. 

36.  63-50  M. 

37.  27  fl.  15  kr. 

38.  104  fl.  25  c. 


Express  approximately — 

47.  £7, 12s.  6 d.  in  francs  and  cts. 

48.  .£37,  14s.  8 d. . 

49.  £21,  3s.  5 d.  . 

50.  £405,  12s . 

51.  £15,  4s.  '.id.  in  marks  and  pf. 


52.  £2,  5s.  2 d. 

53.  £93,  15s.  6 d. 


39.  18  l.  50  c.  I  43.  18560  M. 

40.  350  R.  j  44.  22550  fr. 

41.  47  R.mko.  i  45.  225-50  fr. 

42.  17-25  R.  |  46.  185-60  M. 

54.  £Sy  13s.  4 d.  in  dollars  and  cents. 

55.  £216,  10s . 

56.  £107,  12s.  9 d.  in  florins  and  kr. 

57.  £31,  13s.  Id.  . 

58.  £2,  11s.  lOd  in  lire  and  cent. 

59.  £53,  4s.  in  roubles  and  kopeks. 

60.  £105,  14s.  9 d. . 


THE  METRIC  SYSTEM. 


201 


LIX.  THE  METRIC  SYSTEM. 

Length. 

Bead,  mentioning  the  special  denomination  of  each  separate  figure _ 

Km-  Km.  m.  m.  cm. 

I.  4*573.  2.  45*73.  3.  4*573.  4.  457*3.  5.  457*3. 

Read  as  a  length  expressed  in  kilometres  and  metres— 

Km.  Km.  Km.  Km.  Km. 

6.  4*573.  7.  45*73.  8.  457*3.  9.  20*534.  10.  2*0534. 

Read  as  a  length  expressed  in  metres  and  centimetres — 


m. 

II.  3*65. 


m-  cm.  mm. 

12.  36*5.  13.  1*375.  14.  846.  15.  7305. 


Express  in  kilometres  and  decimals  of  a  kilometre — 


18.  90  Km.  125  m.  120.  7  Km.  500  m. 


16.  2  Km.  3  Hm.  4  Dm.  7  m. 

17.  5  Mm.  1  Km.  7  Dm.  2  dm. 

Express  in  the  denomination  kilometres — 

22.  8750  m.  23.  43*  7  m.  24.  4  Dm.  25.  4  dm. 

Express  in  the  denomination  metres — 

27.  6  Am.  28.  13*5  Am.  29.  7  Dm.  30.  7  dm. 

Express  in  the  denomination  centimetres — 

32.  3  m.  33.  7*5  m.  34.  6  dm.  35.  3  mm. 


19.  13  Km.  25  m.  I  21.  4  Am.  5  m. 

26.  20  cm. 
31.  45  mm. 
36.  3  Am. 

37.  Find  (in  kilometres)  the  sum  of  47  Km.,  58  Dm.,  85  m,  2-45  Km 

1375  m.  and  9  Km.  80  m.  ’’ 

38.  Find  (in  metres)  the  sum  of  3  Dm.,  17-5  Dm.,  6  dm.,  48  cm 

15-2  cm.,  10-5  m.  and  5  Hm. 

39.  Find  (in  centimetres)  the  sum  of  1  m.  25  cm.,  10  cm.  5  mm., 

6  dm.  3*  5  mm.,  2  m.  5  cm.  and  7  m.  50  cm. 

40.  Find  (in  Km.)  the  difference  between  8  Km.  250 m.  and  18  Km.  25  m. 

41.  Find  (in  metres)  the  difference  between  9  Dm.  7  m.  and 

9  m.  7  dm. 

42.  Find  (in  cm.)  the  difference  between  1  m.  5  cm.  and  86  cm.  5  mm. 
Multiply* — 


43.  6  m.  25  cm.  by  8. 

44.  2  Am.  45  m.  by  12. 


45.  1  Am.  725  m.  by  34. 

46.  13  m.  50  cm.  by  600. 


Divide,  giving  the  remainder  (if  any)  in  centimetres- 


47.  3  m.  5  cm.  by  308. 

48.  1  Am.  5  m.  by  760. 


49.  18  Am.  140  m.  by  4. 

50.  369  Am.  by  180 


51.  43  m.  20  cm.  by  73. 

52.  7  m.  5  cm.  by  11. 


53.  2  Am.  860  m.  by  571. 

54.  128  m.  by  42. 


•  These  products  should  be  given  in  the  highest  denomination  mentioned  in  the  question. 


202 


Exercises  lix. 


How  many  times  is — 

55.  3  Km.  50  m.  contained  in  143  Km.  350  m.  ? 

56.  17  m.  50  cm .  315  mA 

57.  13  Km.  5  m .  9129  Km.  510  m.? 

58.  7  cm.  4  mm .  22  m.  57  cm.  ? 

59.  How  many  times  can  12  m.  35  cm.  be  taken  from  3  kilometres, 

and  what  reiilains? 

60.  How  many  times  can  7*5  millimetres  be  subtracted  from  3*25 

decimetres,  and  what  is  left  over? 

Find  the  cost  of — 

61.  24  metres  8  centimetres  of  silk  at  4  francs  25  cents,  per  metre. 

62.  18  metres  5  centimetres  of  cloth  at  3  francs  80  cents,  per  metre. 

63.  8  kilometres  25  metres  of  fencing  at  5  francs  75  cents,  per  metre. 

64.  6  kilometres  850  metres,  at  28*60  francs  per  kilometre. 

65.  43  metres  25  centimetres,  at  3  marks  8  pfennigs  per  metre. 

66.  3  kilometres  640  metres,  at  4  marks  50  pfennigs  per  metre. 

67.  6  centimetres  5  millimetres,  at  7*75  francs  per  centimetre. 

68.  14  metres  5  decimetres,  at  2  florins  25  cents,  per  metre. 

69.  How  many  revolutions  will  a  wheel,  whose  circumference  is  2 

metres  15  centimetres,  make  in  travelling  a  distance  of  4 
kilometres  42  metres? 

70.  How  many  metres  of  calico,  at  1  franc  5  centimes  per  metre, 

can  be  bought  for  175  francs  35  ceil  times? 

71.  If  7  metres  5  centimetres  of  cloth  cost  22  francs  56  centimes, 

what  will  5  ihetres  70  centimetres  of  the  same  cloth  cost? 

72.  If  24  metres  50  centimetres  of  linen  cost  19  florins  60  cents., 

how  much  call  be  bought  for  49  florins  20  cents.? 

73.  If  a  bicyclist  travel  at  the  average  rate  of  13  Km.  750  m.  per 

hour,  how  far  will  he  go  iii  3  hours  45  minutes? 

74.  How  many  times  can  a  piece  3  cm.  4  Wim.  long  be  cut  from  a 

rod  9  dm.  long,  and  what  is  the  length  in  millimetres  of  the 
remnant  ? 

Find  to  the  nearest  five  cents,  (or  five  pf.)  the  value  of — 

75.  13  m.  45  cm.  at  74/r.  85  c.  per  metre. 

76.  7  m.  4*25  cm.  at  2  fr.  35  c.  per  centimetre. 

77.  8  Km.  17  m.  at  6/r.  85  c.  per  kilometre. 

78.  2  Km.  326  m.  at  7  M.  68  pf.  per  kilometre. 

79.  16  m.  32  *5  cm.  at  1  M.  45  pf.  per  metre. 

80.  23  m.  88  cm.  at  9  Jl.  95  c.  per  metre. 
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Weight.* 

Find  the  cost  of — 

81.  13-5  kilogrammes  of  sugar  at  60  centimes  per  kilogramme 

82.  28£  kilogrammes  of  butter  at  1  franc  20  cents,  per  kilogramme. 

83.  23-8  kilogrammes  of  copper  at  2  francs  5  cents,  per  kilogramme 
84'  ^pertS^Zme750  grammes  of coff<*  at  3  francs  80  centimes 

85'  8kilogr?mmemeS  125  grammes’  at  3  marks  44  pfennigs  per 

86'  1  kilogSmemeS  250  grammes’  at  1  mark  24  Pfennigs  per 


87.  If  a  kilogramme  of  copper  is  worth  1  franc  29  centimes  of 

what  weight  is  723  francs  69  centimes  the  value?  ’ 

88.  Find  to  the  nearest  centigramme  the  quotient  Of  8-Ag.  —  53. 

89.  How  many  times  is  3  Kg.  500  g.  contained  in  845  Kg.  25  a, 

and  how  many  grammes  are  left  over?  y  y 

90'  K967.855Afj  °f  SUgar  C°St  56  * 2  franc8’  what  is  the  eost  of 

9I'  Ifthe6Sue5o^l804Ieadare  W°rth  ^  41  kfeDnigS’  &ld 


Mnd,  to  the  nearest  five  cents,  (of  five  pf.),  the  value  of— 

92.  7  Kg.  385  g.  at  1  fr.  30  c.  per  Kg. 

93.  3  Kg.  465  g.  at  1  M.  75  pf.  per  Kg. 

94.  7-25  quintal  at  25  fr.  50  c.  per  tonneau. 

95.  4-75  tonneaux  at  3  fr.  75  e.  per  quintal. 


Capacity.* 

Find  the  cost  of— 

96.  3-25  litres  of  milk  at  20  centimes  per  litre. 

97.  7  litres  5  decilitres  of  vin  ordinaire  at  70  c.  per  litre. 

98.  3-25  hectolitres  of  wine  at  54  francs  per  hectolitre. 

Iflitre  ?heCt°KtreS  °f  Whle  e°St  576  francs’  what  is  the  cost  Per 
l00‘  ^per  decalitre.  °f  86‘25  h6ctoIitres  at  24  francs  50  cehtimes 


wordX“'gr^iM"fore‘‘lUre’'|0for>“1metr??1Sllt  °r  Capacit?>  Bubstituting  the 
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EXERCISES  LIX. 


Area. 

Express  in  square  metres — 

101.  Ssq.Dm.  103.  3  sq.  Km.  I  105.  23  hectares. 

102.  3 sq.dm.  104.  23  ares.  I  106.  23  centiares. 

Express  in  square  centimetres — 

107.  7  sq.dm.  108.  7  sq.m.  109.  485  sq.mm.  110.  3*4  ares. 
Express  in  ares — 

III.  580  sq.m.  112.  43  sq.  Dm.  113.  198  ca.  114.  6*3  Ha. 

115.  Express  in  square  centimetres  the  sum  of  53  sq.  dm.,  63*5  sq.  dm., 

8  sq.  m.,  7  *4  $<?•  m-  and  654  sq.  cm. 

116.  Express  in  hectares  the  sum  of  6  Da.  3  a.,  5  Ha.  17  a.,  j 

13*25  Ha.,  157  a.,  80*5  a.  and  246  ca. 

117.  A  field  is  divided  into  17  allotments,  each  containing  3*75  i 

ares ;  find  the  size  of  the  field  in  decares. 

118.  How  many  times  is  13  sq.cm.  50  sq.  mm.  contained  in  3  sq.  dm.  { 

10*5  sq.  cm.% 

119.  Find  the  rent  of  a  farm  of  89  Ha.  25  a.  at  57  fr.  50  c.  per  hectare,  j 

120.  Find  the  cost  of  2  Ha.  72  a.  of  land  at  2  fr.  25  c.  per  sq.  metre. 

121.  Find  the  area  of  a  floor  5  m.  lb  cm.  long  and  4  m.  20  cm.  wide,  j 

122.  Find  the  area  of  a  rectangular  field  126  m.  long  and  43  m.  50  cm.  j 

wide. 

123.  Find  the  cost  of  paving  a  floor  7  m.  5  dm.  long  and  4  m.  8  dm.  | 

wide,  at  3  M.  80 pf.  per  square  metre. 

124.  Find  the  cost  of  matting,  75  cm.  wide,  to  cover  a  floor  5  m.  5  dm.  \ 

long  and  4  m.  4  dm.  wide  at  4  fr.  50  c.  per  metre. 

Find,  to  the  nearest  five  cents,  (or  five  pf.),  the  cost  of — 

125.  Paving  a  passage  25  m.  long  and  2  m.  40  cm.  wide,  with  tiles 

15  cm.  square,  at  Ifr.bOc.  per  dozen. 

126.  Electroplating  a  metal  box  21  cm.  long,  12  cm.  wide,  and  S  cm. 

high,  all  over,  at  2  fr.  lb  c.  per  square  decimetre. 

1 27.  Lining  an  open  tank  4  m.  60  cm.  long,  2  m.  25  cm.  wide,  and 

1  m.  50  cm.  deep,  at  4  M.  Ibpf.  per  square  metre. 

■ 

— 

Volume. 

128.  Express  3  cub.m.  in  cubic  centimetres. 

129.  Express  4850  cub.  dm.  in  cubic  metres. 

130.  Express  15  decasteres  in  cubic  metres. 

131.  Express  15  cub.  dm.  in  steres. 
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Volume  ( continued ). 

132.  Find,  in  cubic  metres,  the  volume  of  a  rectangular  block  3  Dm. 

long,  8  m.  wide,  and  7  dm.  thick. 

133.  How  many  cubic  decimetres  of  air  are  there  in  a  room  4  m.  20  cm. 

long,  3  m.  lb  cm.  wide,  and  3  m.  5  cm.  high? 

134.  Find  the  cost  of  gravel  *75  of  a  decimetre  thick  for  a  path 

86  •  5  metres  long  and  2  •  2  metres  wide,  at  4  francs  per  cubic 
metre. 

135.  Given  that  a  cubic  centimetre  of  water  weighs  a  gramme,  how 

many  kilogrammes  of  water  would  cover  the  floor  of  a  skating 
rink,  20  metres  long  and  15  metres  wide,  to  a  depth  of  one 
decimetre] 

136.  A  cask  containing  a  hectolitre  of  wine  bursts  in  a  cellar  4  metres 

square  :  to  what  depth  is  the  floor  flooded  ? 

137.  How  many  hectolitres  of  water  will  a  tank,  3  metres  long,  2*8 

metres  wide,  and  1*25  metres  deep,  hold? 

Find  also,  in  kilogrammes,  the  weight  of  the  water. 

138.  Find,  in  tonneaux,  the  weight  of  water  in  a  reservoir  having  an 

area  of  2*35  hectares,  the  average  depth  of  the  water  being 
2  metres  35  centimetres. 


Conversion  of  Metric  to  English  Measures, 
and  Vice  Versa.* 

Given  that  1  metre  =  39*37079  inches,  and  1  gallon  =  277*274 
cubic  inches,  convert,  correct  to  five  significant  figures — 


139. 

3  cm. 

into  inches. 

151. 

1  inch 

into  cm. 

140. 

1  Km. 

152.  5  feet 

141. 

8  Km. 

153. 

1  yard 

142. 

41  m. 

154. 

3  miles 

. Km. 

143. 

1  sq.  m. 

. sq.  in. 

155. 

1  sq.  in. 

. sq.  cm. 

144. 

36  sq.  cm. 

. . sq.  in. 

156. 

5  acres 

. Ha. 

145. 

1  Ha. 

157. 

3  R.  24  P. 

146. 

1  cub.  m. 

. cub.  in. 

158. 

1  cub.  in. 

147. 

1  cub.  m. 

. cub.  yds. 

159. 

7  cub.  yds. 

148. 

1  litre 

60. 

1  gallon  , 

149. 

1  gramme 

161. 

1  oz.  Troy 

150. 

1  Kg. 

162. 

25  lbs.  Av. 

. Kg- 

*  These  Exercises  should  be  worked  by  the  contracted  methods  of  Chap.  L. 
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EXERCISES  LIX. 


163.  Taking  8000  metres  to  be  equal  to  5  miles,  how  many  square 

metres  are  there  in  an  acre  ? 

164.  Find  the  difference  in  yards  between  5  miles  and  8  kilometres. 

(A  kilometre  =  39370*8  inches.) 

165.  A  cubic  centimetre  of  water  weighs  one  gramme.  Find  the 

volume  of  350  kilogrammes  of  a  liquid  which  is  twice  as 
heavy  as  water. 

166.  A  metre  contains  39*3708  inches.  Find,  to  the  nearest  integer, 

the  number  of  metres  in  a  mile. 

167.  A  kilometre  being  1093*638  yards,  find  to  four  places  of  deci¬ 

mals  how  many  kilometres  there  are  in  10,0  English  miles. 

168.  Given  that  a  metre  is  3*3708  inches  longer  than  a  yard,  find 

which  is  greater:  10  square  metres,  or  12  square  yards. 

169.  Express  39  chains  in  metres,  correct  to  the  nearest  centimetre. 

170.  Calculate  whether  posting  at  a  shilling  per  mile  is  less  or  more 

expensive  than  posting  at  65  centimes  per  kilometre,  having 
given  that  1  metre  =  39*37  inches,  and  25  francs  =  £l. 

171.  Find  the  number  of  square  centimetres  in  the  area  of  a  rectangle 

5  ft.  3  in.  long  by  2  ft.  6  in.  wide. 

172.  If  £l  =  25*2  francs  and  1  acre  =  *40467  hectare,  find  to  the 

nearest  franc  the  rent  per  hectare  equivalent  to  25 s.  per  acre,, 

173.  A  metre  being  equal  to  39*371  inches,  and  a  franc  being  equal 

to  9*38  pence,  what  is  the  value  in  English  money  of  a  yard 
of  silk  worth  7J  francs  a  metre? 

174.  If  the  railway  fare  in  France  for  a  distance  of  384  Km.  be 

25*28  francs,  find,  to  the  nearest  farthing,  the  rate  per  mile. 
(1  metre  =  39*3708  inches;  <£1  =25*2  francs.) 

175.  Given  that  1  oz.  Troy  =  31*1035  grammes,  express  25  tons 

2  cwt.  27  lbs.  in  the  metric  system. 

176.  Given  that  1  gramme  =  15*4323  grains,  express  2  cwt.  3  qrs. 

11  lbs.  in  the  metric  system. 

177.  Determine  the  value  of  2f  cwt.  in  marks,  if  a  ton  be  equivalent 

to  1015  kilos,  and  50*75  kilos  cost  95*8  marks. 

178.  I  bought  40  metres  of  velvet  at  12  francs  60  centimes  a  metre. 

I  sold  25  yards  of  it  at  9s.  life#,  a  yard,  and  the  rest  at  12s. 
a  yard.  What  was  my  gain  per  cent?  (1  metre  =  39*37  inches; 
£1  =  25*22  francs.) 

179.  If  the  cost  of  the  carriage  of  goods  in  England  be  Id.  per  ton 

per  mile,  find  the  equivalent  cost  of  carriage  in  France  in  cen¬ 
times  per  1000  kilogrammes  per  kilometre,  assuming  that  a 
kilometre  is  equal  to  5  furlongs,  a  kilogramme  to  2*2  lbs., 
and  100  centimes  to  one-twenty-fifth  of  a  pound  sterling. 

180.  A  metre  being  equal  to  39*37  inches,  and  a  gramme  being  equal 

to  15*43  grains,  find  the  weight  in  grammes  of  a  cubic  metre 
of  air,  when  100  cubic  inches  of  the  air  weigh  31  grains. 
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LX.  FOREIGN  EXCHANGES* 

Exchange — 


1.  .£530  into  francs, 

at  25*20  fr.  for  £l. 

2.  £285  . marks, 

...  20-35  M.  .. 

.  £1. 

3.  £364  . lire, 

...  2?-15?.  .. 

.  £1. 

4.  ,£1080 . kroner, 

...  18-31  /cron. . 

.  £1. 

5.  £635  . gulden, 

...  12-12 gul.  .. 

.  £1. 

6.  £186  . Dutch  florins, 

...  12./?.  2  sl.f.. 

.  £1. 

7.  £242  . American  dollars, 

...  49d. 

.  $1. 

8.  £1230 . roubles, 

...  25 id 

.  1  R. 

9.  £470  . Spanish  dollars, 

...  37|d 

.  1  d0lr 

10.  £345  . milreis, 

...  39 Id. 

.  1  mlr. 

Exchange — 

II.  8570  francs  into  sterling, 

at  25*16  fr.  for  £1. 

12.  3250  marks  . 

..  20-36  M.  .. 

.  £1. 

13.  1875  pesetas  . 

. .  30  *  50  pes.  . . 

.  £1. 

14.  656  florins  . 

-.  12*09  fl.  .. 

.  £1. 

15.  4870  lire  . 

..  26*84  l.  .. 

.  £1. 

16.  2895  roubles  . 

..  93-70  R.  .. 

.  £10. 

17.  1680  dollars  . 

..  $4-86 

.  £1. 

18.  64850  rupees  . 

..  Is.  2 Jc?. 

.  1  rupee. 

19.  498  tael  . 

..  2s.  lid 

.  1  tael. 

20.  564  yen  . 

..  2s.  l\d. 

.  1  yen. 

21.  Exchange  £483,  16s.  8c£.  into  francs  at  25 -21. 

22 .  ,£176,  12s.  6 d.  . 

.  marks 

.  20*54. 

23 .  £1053,  10s. 

.  kroner 

.  18*32. 

24 .  £251,  7s.  9c?.  . 

.  Dutch  florins  . . 

.  12  2{. 

25 .  £873,  15s. 

.  rupees 

.  Is.  2 £d. 

26 .  £531,  6s . 

.  milreis 

.  39f d. 

27.  Exchange  15000  kroner  into  sterling  at  18  < 

•19. 

28 .  3875  marks 

on. 

29 .  14850  francs  _ 

.  25*164. 

30 .  973  florins  .... 

TO. 

.  no 

31 . . .  1584  ropbJes 

32 .  10860  rupees  .... 

.  Is. 

2^-d. 

*  Approximate  results  required. 

t  20  stivers  (st.)= 

--1JL 
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EXERCISES  LX. 


33.  Find  the  cost  in  London  of  a  bill  on  Paris  for  5000  francs,  when 

the  short  exchange,  London  on  Paris,  is  25*24. 

34.  A  merchant  in  London  purchases  goods  in  New  York,  the  price 

of  which  is  3475  dollars,  and  remits  bills  in  payment.  Find 
the  cost ;  exchange  in  London  on  New  York  being  4*83. 

Find  the  “ sight”  quotations  corresponding  to  the  following  “long” 
rates,  supposing  that  the  rate  of  discount  is  4  p.  c. : — 

35.  London  on  Paris,  3  mo.,  25  32. 

36.  London  on  Brussels,  3  mo.,  25  37£. 

37.  London  on  New  York,  60  days,  48 J. 

38.  Berlin  on  London,  3  mo.,  20  26. 

39.  St.  Petersburg  on  London,  3  mo.,  93  70. 

40.  Calcutta  on  London,  4  mo.,  Is.  2 fyd. 

Find,  when  the  rate  of  discount  is  3  p.  c.,  the  quotation  for  3 
months’  bills  corresponding  to  the  following  “  short”  rates 

41.  London  on  Paris,  cheques,  25*21^. 

42.  London  on  Amsterdam,  sight,  12  lj. 

43.  Amsterdam  on  London,  sight,  12*09^. 

44.  Lisbon  on  London,  sight,  40j<f. 

Find  the  rate  of  discount  when  the  quotations  are — 

45.  London  on  Paris,  cheques,  25*15^;  3  mo.,  25*31j. 

46.  Berlin  on  London,  8  days,  20*35j;  sight,  20*37. 

Find  the  cost  in  London  of  the  bills  described  below,  the  rate  of  dis¬ 
count  being  4  p.  c.,  allowing  for  brokerage  ^  p.  c.  and  stamp  Is.  p.  c. — 
Bill.  Course  of  Exchange. 

47.  1890  florins,  sight . London  on  Vienna,  3  mo.,  12*13. 

48.  4896  marks,  sight . London  on  Hamburg,  3  mo.,  20*35. 

49.  1693  florins,  sight . London  on  Rotterdam,  3  mo.,  12  3f. 

50.  $8550,  sight . London  on  New  York,  sight,  48J. 

Find  the  cost  of  the  following  bills  on  London,  payable  at  sight, 
supposing  the  rate  of  discount  to  be  3  p.  c.: — 

51.  £423,  12s.  8d.... Paris  on  London,  25*18,  cheques. 

52.  £857,  10s . St.  Petersburg  on  London,  93*72,  3  mo. 

53.  £238,  15s.  6oL..Rome  on  London,  26*84,  3  mo. 

54.  £192,  13s.  9aL.. Calcutta  on  London,  Is.  2 \d.  T.T. 

55.  If  the  cheque  exchange  in  London  on  Paris  is  25*30,  and  the 

rate  of  discount  for  3  months’  bills  in  London  is  at  5  per  cent 
per  annum,  what  debt  in  Paris  can  be  discharged  by  a  person 
in  London  who  holds  a  3  months’  bill  on  London  for  £1000? 
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56.  A  merchant  wishes  to  pay  a  debt  of  5000  roubles  in  St.  Peters¬ 

burg,  when  the  course  of  exchange  is — London  on  St.  Petersburg, 
3  mo.,  25 J;  St.  Petersburg  on  London,  3  mo.,  93-70.  Will 
it  be  better  for  him  to  remit  bills  to  St.  Petersburg,  or  for  his 
agent  there  to  draw  upon  him,  supposing  the  rates  of  discount 
to  be  3  p.  c.  in  London  and  4  p.  c.  in  St.  Petersburg  ? 

57.  A  London  merchant  having  to  pay  a  Berlin  merchant  for  goods 

received,  finds  the  rates  of  exchange  as  follows: — London  on 
Berlin,  at  3  months,  20-53  marks  for  £1;  Berlin  on  London, 
at  3  months,  20-27  marks  for  <£1.  Will  it  be  better  for  him 
to  remit  direct  to  Berlin,  or  for  his  correspondent  in  Berlin  to 
draw  upon  him  in  London1?  (Disc.  4  p.  c.  in  either  case.) 

Find  the  arbitrated  rate  of  exchange  at — 

58.  London  on  Vienna,  through  Berlin,  when  the  direct  rates  are — 

London  on  Berlin,  ,£1  =  20-54  marks;  Berlin  on  Vienna, 
170-30  marks  =  100  florins. 

59.  Paris  on  Berlin,  through  London,  when  the  direct  rates  are — Paris 

on  London,  <£1=25- 18  fr.;  London  on  Berlin,  <£1=20-58  marks. 

60.  New  York  on  London,  through  Hamburg  and  Paris,  when  the 

direct  rates  are— New  York  on  Hamburg,  $95  =  400  marks; 
Hamburg  on  Paris,  80-50  marks  =  100  francs;  Paris  on 
London,  £1  =  25-18  francs. 

61.  A  New  York  merchant  owes  20,000  marks  in  Berlin,  the 

exchange  at  New  York  on  Berlin  being  4-85  dollars  per  20 
marks,  and  on  London  4-875  dollars  per  pound  sterling.  If 
the  exchange  at  London  on  Berlin  is  20-75  marks  per  £1, 
will  the  merchant  find  it  better  to  remit  direct  from  New 
York,  or  through  London,  and  what  difference  will  it  make? 

62.  A  merchant  in  America  wishes  to  send  to  London  £7000,  when 

exchange  on  London  is  at  a  premium  of  5  per  cent.  He  may 
send  it  through  France  or  through  Hamburg.  (1  dollar  = 
5-20  francs  =  2-85  marks;  £1  =  25-60  francs  =  13-5  marks.) 
Which  course  will  be  most  to  his  advantage? 

63.  How  much  English  money  will  it  cost  a  London  merchant  to 

remit  $2545-20  to  the  United  States  by  way  of  Paris  and 
Madrid,  when  the  course  of  exchange  between  London  and 
Paris  is  25  fr.  60  c.  for  £1 ;  Paris  and  Madrid,  1  fr.  for  1 
peseta;  Madrid  and  New  York,  5  pes.  60  c.  for  $1? 

64.  If  £1  contains  113  grains  pure  gold,  15-432  grains  =  1  gramme, 

and  20  francs  contains  5-8  grammes  pure  gold;  calculate  the 
par  of  exchange  between  English  and  French  currency. 

65.  Find  the  par  of  exchange  between  the  pound  sterling  and  the 

rupee,  having  given  that  the  price  of  silver  is  40 d.  the  ounce  of 
standard  fineness  (37  parts  pure  in  40  standard),  and  that  a 
rupee  contains  §  oz.  of  standard  silver  (11  parts  pure  in  12). 
(M27)  O 
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LXI.  THE  METHOD  OF  NINE  MULTIPLES. 

Form  a  table  of  the  products  of  32*185  by  each  of  the  numbers 
from  1  to  9,  and  use  it  in  obtaining  the  producrt  of  32*185  and — 

I.  34.  2.  92.  3.  187.  4.  556.  5.  7*2.  6.  46-35. 

Make  a  similar  table  of  the  products  of  *38265,  and  use  it  in 
obtaining,  correct  to  four  places  of  decimals,  the  product  of  *38265  and — 

7.  48*25.  8.  2*065.  9.  *3975.  10.  *38265. 


Given  that  the  price  of  one  article  is  £-1375,  construct  a  table 
from  which  the  price  of  any  number  of  these  articles  may  be  found  by 
addition,  and  use  it  in  obtaining,  in  £  s.  d.,  the  price  of — 

II.  47.  12.  183.  13.  258.  14.  462.  15.  2967. 


Given  that  the  price  of  1  ton  is  13s.  8 d.,  make  a  table  of  the 
decimalized  prices  of  1  to  9  cwts.,  and  use  it  in  finding,  correct  to 
the  nearest  penny,  the  price  of — 


16.  14  cwts. 

17.  17  cwts. 

18.  12  cwts.  2  qrs. 


19.  36  cwts. 

20.  2  tons  13  cwts. 

21.  5  tons  8  cwts. 


22.  2  tons  14  cwts.  2  qrs. 

23.  7  tons  9  cwts.  3  qrs. 

24.  28  tons  12  cwts.  1  qr. 


Given  that  1  metre  =  1*093633  yards,  continue  the  table  up  to 
9  metres,  and  use  it  in  converting  into  yards,  correct  to  the  nearest 
tenth — 


25.  85  m. 

26.  246  m. 


27.  672  m. 

28.  1703  m. 


29.  94*8  m. 

30.  306*5  m. 


31.  87*5  m. 

32.  593*  64  m. 


Make,  also,  a  similar  table  for  converting  yards  into  metres,  and 
then  express  in  metres,  correct  to  the  nearest  centimetre — 

33.  208  yds.  34.  497  yds.  35.  75j  yds.  36.  1643f  yds. 

Given  that  1  ify.  =  2*204621  lbs.  Av.,  continue  the  table  up  to 
9  Kg.,  and  use  it  in  converting  into  English  weight,  correct  to  the 
nearest  ounce — 

37.  174  Kg.  38.  3468  Kg.  39.  392*8  Kg.  40.  16*075  Kg. 


Make  a  table  of  nine  multiples  for  use  in  changing  English  into 
French  money  when  the  exchange  is  20-17J  francs  for  <£1,  and  use  it 
in  finding  the  value  in  French  money  of — 


41.  £228. 

42.  £1376. 


43.  £2095,  10s. 

44.  £436,  155. 


45.  £38,  8 s.  9 d. 

46.  £653,  11s.  4 d. 


Make,  also,  a  similar  table  for  use  in  changing  francs  into  £  s.  d. 
at  the  same  rate,  and  use  it  in  the  case  of — 

47.  8079  ft.  48.  42650 fr.  49.  354*5 fr.  50.  1583* 65 fr. 
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LXII.  SQUARE  ROOT. 

Find,  by  inspection — 

I.  V900! 


2.  V 2500. 

3.  V6400. 

13.  V72. 

14.  VS 


4.  V10000. 

7.  V25  X  9. 

10.  Vl44  X  36. 

5.  V360000. 

8.  V49  X  16. 

II.  V4  X  8  X  8. 

6.  VI210000. 

9.  V81  X  121. 

12.  V7  X  9  X  9  X  7. 

17.  V32  X  24  X  ll2. 

21.  V5  X  29  X  4  X  29  X  5. 

15.  V52  X  72.  19.  Vl3  X  49X13. 

16.  V26  X  122.  20.  V4X 17X25X17. 

Find,  by  factors,  the  square  root  of — 


22.  V3X 4x11X6x11X2. 


25.  576. 

29.  4356. 

33.  16384. 

26.  1024. 

30.  6561. 

34.  59049. 

27.  1296. 

31.  9216. 

35.  105625. 

28.  3969. 

32.  108900. 

36.  390625. 

Extract  the  square  root  of- 


41.  1849. 

51.  167281. 

61.  10975969. 

42.  3364. 

52.  173889. 

62.  12432676. 

43.  7396. 

53.  277729. 

63.  19175641. 

44.  11449. 

54.  552049. 

64.  22297284. 

45.  43681. 

65.  603729. 

65.  27489049. 

46.  -56169. 

56.  1164241. 

66.  36180226. 

47.  66049. 

57.  1461681. 

67.  81144064. 

48.  84681. 

58.  3108169. 

68.  94264681. 

49.  103041. 

59.  3452164. 

69.  189475225. 

50.  106929. 

60.  5322249. 

70.  231496225. 

Find,  as  a  vulgar  fraction,  the  square  root  of- 


81. 

ioioo- 

87. 

CD 

CO 

99. 

HM- 

00 

1° 

J£ 

00 

00 

m ■ 

94. 

m- 

100. 

CO 

00 

00 

CO 

225 

72  9- 

95. 

101. 

m ■ 

00 

At 

90. 

mi 

90. 

m- 

102. 

85. 

91. 

mi 

97. 

32|. 

103. 

33|f- 

86. 

4^T- 

92. 

Tr§rr 

98. 

104. 

65|f 

Find  as  a  vulgar  fraction — 


III.  V22J|. 


112.  V371ff. 

113. 


114.  JV441. 

115.  28  V3^ 


116.  Vfof  Jf. 


23.  V8  X  16  X  6  X  3. 

24.  V57  X  5  X  19  X  2  X  30. 


37.  540225. 

38.  40960000. 

39.  1234321. 

40.  81162081. 


71.  404130609. 

72.  845355625. 

73.  1095874816. 

74.  1156136004. 

75.  1383542416. 

76.  8617223241. 

77.  8674873321. 

78.  10856806416. 

79.  9000426005041. 

80.  50085018863929. 


105.  8ffJ. 

106.  19740J. 

107.  720027. 

108.  301675,%. 

109.  ljfjfc. 
HO.  134i£f. 

120.  Vjf 

121.  vifg: 

122.  V2^%; 


"7.  V*  Of  fi¬ 
lls.  V2f^l,%. 
"9.  V2f-M^. 
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EXERCISES  LXII. 


Find,  by  inspection,  the  square  root  of— 


123.  1.21. 

126.  *09. 

129.  -0001. 

124.  1-44. 

127.  -64. 

130.  -0036. 

125.  -04. 

128.  -81. 

131.  -0049. 

Extract  the  square  root  of — 


135.  4-41. 

136.  -0289. 

137.  -5329. 

138.  -0000000484. 

139.  213-16. 

140.  9-7969. 

141.  -091809. 

142.  1274-49. 

143.  20-8849. 

144.  25-5025. 

145.  1-002001. 

146.  121-2201. 

147.  19740-25. 


148.  2-832489. 

149.  901-8009. 

150.  70702-81. 

151.  -01595169. 

152.  -00819025. 

153.  1227-8016. 

154.  1280-9241. 

155.  18-593344. 

156.  315956-41. 

157.  4281-0849. 

158.  0-08450649. 

159.  6248-9025. 


132.  -000004. 

133.  -000025. 

134.  -000144. 


161.  125-686521. 

162.  14636-1604. 

163.  1830879-61. 

164.  -03598609. 

165.  3-54455929. 

166.  58095-4609. 

167.  30-86358025. 

168.  429496-7296. 

169.  60691890-25. 

170.  63-84169801. 

171.  240398-012416. 

172.  4281-35971041. 

173.  3601207301-2036. 


160.  64-128064. 

Find  the  first  six  significant  figures  of  the  square  root  of — 

186.  -00001. 

187.  4032-24. 

188.  66-13531715, 


174.  2. 

177.  70. 

180.  0-51. 

183.  ‘4. 

175.  3. 

178.  2-5. 

181.  ‘051. 

184.  3-1416. 

176.  5. 

179.  48-4. 

182.  ‘3. 

185.  ‘00056. 

Find,  correct  to  three  places  of  decimals,  the  square  root  of — 


189.  1-6. 

191.  7-083. 

193.  -00423. 

190.  -3. 

192.  -?2. 

194.  20-416. 

Find,  as  a  vulgar  fraction,  the  square  root  of — 

197.  -4. 

199.  -02?. 

201.  3-361. 

198.  -00i. 

200.  -134 

202.  4-98?. 

195.  -Oi^S?. 

196.  -64. 


203.  8-021?. 

204.  •0802'r. 


Find,  correct  to  three  places  of  decimals — 


205. 

vs- 

209. 

Vf. 

213. 

V2£. 

206. 

V  fy- 

210. 

VtV 

214. 

V29 

V24 

207. 

211. 

VfV- 

215. 

V¥- 

208. 

212. 

VI|. 

216. 

vif 

217.  V^. 

218.  V# 


219. 

220. 


/  -128 
V  12-5 


12-5 

00125 
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Having  given  that  \/2  =  1  •414213...,  V3  =  1  •732050..., 

V5  =  2-236067...,  V6  =  2-449489...,  V7  =  2-645751...; 
find,  correct  to  four  places  of  decimals — 


221.  7  VI. 

222.  40  V§. 

223.  13 -4  VI. 

224.  4  VI  —  2  V3. 

225.  4V3  X  V2. 

226.  VI  X  Via 

227.  V2  +  V3. 

228.  3  V4  —  V7. 
5 

V5 
3 


232. 


^  233. 


229. 


230. 


V  3 


231'  fe- 


2+  V3 

V2 

11  —  V5 


V3 

234. 1+ y7. 

2V2 


235. 


236. 


237. 


238. 


239. 


V2+1 

1 

V5  —  1* 

1 

V6  —  1* 

1 

V7  +  1* 

1 

8  -  3  V7' 


240. 


241. 


242. 


3V3-5 

V2 

2  -  V3* 

4V3 

10  +  7V2 


243.  V3  ~~  \ 
V3+1 

244  3  +  2V2 
‘  3  -  2V2* 

245  1W3-7V7 
'  11V3  +  7V7 

246.  6Vj  +  5^6 
‘  6  V5  —  5  VO 


Calculate  to  five  places  of  decimals  the  value  of- 


247-  vA$f3S)- 
24a  a/(w±I> 


249. 


V7  + 


V7  + 


V7+V7 


250.  Find  the  value  of  ^-+  V5  -  7  ~  to  three  places  of 

decimals.  6  ~  V5  6+  V& 

251.  The  area  of  a  square  floor  is  53  sq.  yds.  7  sq.  ft. ;  find  the 

length  of  a  side. 

252.  If  the  area  of  a  square  floor  is  30  sq.  yds.  5  sq.  ft.  1  sq.  in., 

what  is  the  length  of  a  side? 

253.  The  length  of  a  rectangular  floor  is  double  its  breadth,  and  its 

area  is  59  sq.  yds.  8  sq.  ft.  2  sq.  in. ;  find  its  length. 

254.  Find  the  perimeter  of  a  square  floor  the  area  of  which  is  51  sq. 

yds.  3  sq.  ft.  36  sq.  in. 

255.  A  square  field  contains  2^  acres ;  find  the  length  of  its  side. 

256.  The  area  of  a  square  falls  short  of  10  acres  by  439  square 

yards ;  find  the  length  of  each  side. 

257.  A  square  lawn  contains  1  acre  6  perches  19 J  sq.  yds.;  find 

the  length  of  its  side. 
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258.  Find  the  perimeter  of  a  square  field  of  10  acres. 

259.  What  is  the  breadth  of  a  rectangular  field  three  times  as  long  as 

it  is  broad,  if  its  area  is  18  a.  Or.  3 p. ? 

260.  Find  the  length  of  the  side  of  a  square  equal  in  area  to  the  sum 

of  two  squares  whose  sides  are  28  yards,  and  11  yds.  2  feet. 

261.  How  long  will  it  take  a  man  to  walk  round  a  square  field,  whose 

area  is  40  acres,  at  the  rate  of  4  miles  an  hour? 

262.  A  square  field  contains  21  ac.  3  ro.  1  po. :  how  long  will  it 

take  a  man  to  run  round  it  at  the  rate  of  7\  miles  an  hour? 

263.  Find  the  cost  of  fencing  a  square  field  containing  10  acres  at 

4«.  6<i.  per  yard. 

264.  How  much  will  it  cost  to  surround  a  field,  whose  area  is  3  acres 

3  roods  619  sq.  yards,  with  netting  at  1  \d.  a  foot? 

265.  If  the  cost  of  making  a  square  lawn  be  £351,  185.  4 at  the 

rate  of  35.  4 \d.  per  square  yard,  how  many  feet  long  is  it? 

266.  A  square  field  contains  2|-  acres.  What  is  the  cost  of  making 

a  path  three  yards  wide  inside  the  field  round  the  boundary  at 
Is.  6d.  per  sq.  yard? 

267.  If  it  cost  £ 643 ,  105.  9 d.  to  level  a  square  cricket  ground  at  9 d. 

per  square  yard,  what  will  it  cost  to  enclose  it  with  a  fence  at 
7s.  6d.  per  yard? 

268.  A  sum  of  £ 252 ,  Is.  was  divided  among  a  number  of  persons, 

and  each  person  received  as  many  shillings  as  there  were 
persons.  How  much  did  each  person  receive  ? 

269.  If  a  piece  of  silk  costs  .£15,  15s.  2 Jo?.,  and  the  number  of  yards 

in  its  length  is  the  same  as  the  number  of  pence  in  the  cost  of 
one  yard,  what  is  the  length  of  the  silk,  and  its  price  per  yard  ? 

27 0.  A  tourist  found  that  he  had  spent  on  the  average  daily  half  as 

many  shillings  as  there  were  days  in  his  holiday.  He  spent 
altogether  £57,  125.;  how  many  days  did  his  tour  last? 

271.  When  a  regiment  of  962  men  is  drawn  up  in  a  solid  square, 

one  man  is  left  out;  find  the  number  of  men  in  the  front  rank. 

272.  A  company  of  men  can  be  formed  into  a  hollow  square  9  deep, 

having  970  men  in  the  front  rank  of  each  side.  How  many 
men  would  there  be  in  the  front  rank  of  each  side  if  the 
company  were  formed  into  a  solid  square? 

273.  A  beam,  the  section  of  which  is  square,  is  24  feet  long  and  its 

volume  is  8J-  cubic  feet ;  find  its  width. 

274.  A  square  chess-board  contains  64  equal  squares,  and  the  area  of 

each  square  is  1-3225  sq.  in.  The  rim  round  the  board  is 
two-fifths  of  an  inch  wide.  Find  the  length  of  the  board. 

275.  The  sum  of  the  areas  of  three  squares  is  1  sq.  yd.  6  sq.  ft. 

94  sq.  in.  The  first  is  four  times  as  large  as  the  second,  and 
the  second  is  nine  times  as  large  as  the  third.  Find  the 
lengths  of  the  sides  of  the  squares. 
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276.  Find  the  square  root  of  the  sum  of  the  squares  of  3*9,  5*2, 

and  15*6. 

277.  Subtract  the  number  whose  square  root  is  *01  from  the  number 

whose  square  is  *01871424. 

278.  Find,  within  one  millionth  of  the  complete  result,  the  square 

root  of  37*7. 

279.  Find  the  first  six  significant  figures  in  the  square  root  of  *005. 

280.  Show  that  V7  is  intermediate  in  value  between  f-|  and 

281.  Find,  within  an  inch,  the  length  of  the  side  of  a  square  floor  the 

area  of  which  is  195  square  feet. 

282.  Find,  within  an  inch,  the  length  of  one  of  the  sides  of  a  square 

field  whose  area  is  3  acres. 

283.  Find,  approximately,  the  length  of  the  side  of  a  square  which  is 

equal  in  area  to  a  rectangle  660  yds.  long  and  376  yds.  broad. 

284.  Find  the  least  integer  by  which  290304  must  be  either  multi¬ 

plied  or  divided,  so  that  the  result  may  be  a  perfect  square. 

285.  Find  the  least  integer  which  (i)  added  to,  (ii)  subtracted  from, 

47962  makes  the  resulting  number  a  perfect  square. 

286.  Find  the  least  integer  by  which  2008008  must  be  multiplied  so 

as  to  make  the  product  a  perfect  square. 

287.  Evaluate  ^81  X  256  and  ^23fj& 

288.  Find  the  fourth  root  of  112550881. 

289.  Find  the  fourth  root  of  53*1441. 

290.  Find  the  fourth  root  of  17  to  four  places  of  decimals. 

291.  Find  a,  mean  proportional  between  651  and  2604. 

292.  Find  correct  to  four  places  of  decimals  a  mean  proportional 

between  21*437  and  437*21. 

293.  A  rectangular  schoolroom  is  21  yds.  1  ft.  long  and  16  yds. 

wide;  find  the  distance  between  opposite  corners. 

294.  The  side  of  a  square  is  17  feet;  find,  to  the  nearest  inch,  the 

distance  between  opposite  corners. 

295.  A  rectangular  field  is  6  chains  80  links  in  length  and  5  chains 

10  links  in  breadth ;  find  the  distance  between  two  opposite 
corners  of  the  field. 

296.  The  diagonal  of  a  square  is  7  inches  long;  find,  within  a 

thousandth  of  an  inch,  the  length  of  a  side  of  the  square. 

297.  A  ladder  41  feet  long,  placed  with  its  foot  9  feet  from  a  wall, 

just  reaches  to  the  top  of  the  wall.  How  high  is  the  wall? 

At  what  rate  per  cent  compound  interest  will — 

298.  <£625  amount  to  £676  in  2  years? 

299.  £1500  gain  £101,  13$.  4 d.  in  2  years? 

300.  £1024  amount  to  £1305,  0s.  3fd  in  4  years? 
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LXIII.  CUBE  ROOT. 

Find,  by  inspection,  the  cube  root  of — 


1.  8000.  j  3.  64000. 

2.  27000.  |  4.  125000. 

Find,  by  inspection — 

5.  8  X  27. 

6.  1728. 

7.  43  X  63. 

8.  7s  X  36. 

9.  fal  X  11  X  11  X  7  X  7  X  7. 

II.  V700  X  2  X  49  X  5.  * 

10.  fa3  X  13  X  13  X  8. 

12.  fa  21  X  64  X  2  X  44. 

Find,  by  factors,  the  cube  root  of — 

13.  729.  15.  13824. 

17.  35937. 

19.  1953125. 

14.  3375.  16.  21952. 

Extract  the  cube  root  of — 

18.  884736, 

20.  182284263. 

21.  4913. 

22.  12167. 

23.  39304. 

24.  50653. 

25.  110592. 

26.  274625. 

27.  493039. 


28.  571787. 

29.  2248091. 

30.  8365427. 

31.  857375000. 

32.  1191016000. 

33.  12812904. 

34.  26463592. 


Find,  as  a  vulgar  fraction,  the  cube  root  of- 


35.  284890312. 

36.  397065375. 

37.  1334633301. 

38.  24414238701. 

39.  83568086848. 

40.  411166897856. 
41.  1027243729000. 


42. 

43.  m- 

44. 


45.  lflV 

46.  1  Hi- 

47.  20f|. 


Find,  by  inspection — 

54.  y/ -008.  I  55.  fa  027. 

Extract  the  cube  root  of — 

58.  2-197. 

59.  29-791. 

60.  -438976. 


48.  41flft. 

49.  2345^. 

50.  423987Hi- 


51.  2-370. 

52.  -000296. 

53.  -004629. 


I  56.  -fa. 728.  I  57.  fa 000001. 


64.  29993-266043. 

65.  135400835-375. 

66.  2079995-797125. 


61.  6434-856. 

62.  34-965783. 

63.  768575-296. 

Find,  correct  to  two  places  of  decimals,  the  cube  root  of — 

67.  2. 

68.  3. 

69.  7. 


70.  #. 

73.  3-5. 

76.  -16. 

71. 

74.  -6315. 

77.  J. 

1  72.  1*. 

75.  -08. 

78.  A-  1 

79.  3f 

80. 

_ 81-  5*gf 

82.  Find  the  integral  part  of  the  cube  root  of  7777777. 

83.  The  volume  of  a  cubical  block  is  2248091  cubic  inches:  find  the 

length  of  its  edge. 
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84.  The  volume  of  a  cubical  block  is  2248*091  cubic  feet;  find  the 

area  of  one  of  its  faces. 

85.  Find  the  area  of  the  total  surface  of  a  cube  whose  volume  is 

91  cub.  ft.  216  cub.  in. 

86.  Prove  that  the  length  of  a  side  of  a  square,  the  area  of  which  is 

15876  square  yards,  is  to  that  of  an  edge  of  a  cube  the  con¬ 
tents  of  which  are  94818816000  cubic  inches  as  189  :  190. 

87.  The  sides  of  a  rectangular  vessel  are  10  ft.  1  in.,  11  ft.  11  in., 

and  14  ft.  1  in.  long  respectively.  Find  the  length  of  a 
side  of  a  cubical  vessel  of  equal  volume. 

88.  Given  that  a  cubic  metre  is  equal  to  35*316581  cubic  feet,  find 

the  length  in  feet  of  a  linear  metre,  correct  to  four  places  of 
decimals. 

89.  The  volume  of  wood  in  a  cubical  box  of  uniform  thickness  is 

732§  cubic  inches.  If  the  capacity  of  the  box  is  a  cubic  foot, 
what  is  the  thickness  of  the  wood  ? 

90.  Two  cubical  tanks  contain  together  6,133,248  cubic  feet,  and 

the  edge  of  one  is  twice  as  long  as  the  edge  of  the  other ;  find 
the  edge  of  each. 

91.  A  beam,  the  section  of  which  is  square,  is  27  times  as  long  as  it 

is  wide  and  its  volume  is  8  cubic  feet ;  find  its  length. 

92.  Three  numbers  are  to  one  another  as  2:3:4.  The  sum  of  their 

cubes  is  33957.  Find  the  numbers. 


93.  A  room  contains  4394  cubic  feet  of  air ;  its  length  is  double  its 

width  and  its  width  is  equal  to  its  height.  Find  the  cost  of 
carpeting  it  at  45.  6d.  per  square  yard. 

94.  Find  the  smallest  integral  multiplier  of  16435188  which  will 

convert  it  into  a  perfect  cube. 

95.  Find  the  least  integer  which  added  to  33333  makes  the  result 

a  perfect  cube. 

Find,  by  inspection,  the  cube  root  of  each  of  the  following  perfect 
cubes : — 


96.  1331. 

98.  5832. 

100.  85184. 

97.  4096. 

99.  15625. 

101.  205379. 

102.  571787. 

103.  912673. 


104.  Find,  by  factors,  Vl64916224. 

105.  Find  the  sixth  root  of  1838JJ. 

106.  Find  the  sixth  root  of  2  to  three  places  of  decimals. 

107.  Find  the  ninth  root  of  2357947691. 

108.  Find,  approximately,  the  length  of  the  side  of  a  cubical  cistern 

which  holds  1000  gallons. 


At  what  rate  per  cent,  compound  interest,  will — 

109.  <£3125  amount  to  £3515,  4s.  in  3  years? 

110.  £1562,  10s.  gain  £95,  12s.  9 d.  in  3  years? 
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EXERCISES  LXIV. 


LXIV.  SCALES  OF  NOTATION. 


Add  together,  in 

1.  Scale  Five,  4321;  203;  1304  and  32. 

2.  Scale  Eight,  14735;  20664;  176  and  6640. 

3.  Scale  Seven,  6354;  142503;  6554;  253  and  465. 

4.  Scale  Four,  3120;  223;  1032;  2303  and  321. 

5.  Scale  Eleven,  12879;  46t3;  t52;  48 1  and  lt369. 

6.  Scale  Twelve,  4578;  3607t;  14e75;  te7  and  864. 


Subtract,  in 

7.  Scale  6,  35042  from  51200. 

8.  Scale  3,  10212  from  11020. 

9.  Scale  7,  40546  from  152364. 


10.  Scale  9,  785614  from  1230203. 

11.  Scale  11,  5t34t2  from  942t30. 

12.  Scale  12,  t98te  from  17eOt2. 


Multiply,  in 

13.  Scale  5,  20431  by  34. 

14.  Scale  8,  5746  by  75. 

15.  Scale  6,  3452  by  243. 

Divide,  in 

19.  Scale  9,  7134504  by  8. 

20.  Scale  11,  362 1 076  by  11 

21.  Scale  4,  30321  by  23. 


16.  Scale  7,  16054  by  1056. 

17.  Scale  11,  2t385  by  72t. 

18.  Scale  12,  64et9e  by  t8e. 

22.  Scale  5,  4203312  by  34. 

23.  Scale  8,  7642435  by  507. 

24.  Scale  12,  5e78783  by  2t7. 


25.  Change  5784  from  the  common  scale  to  scale  7. 

26 .  12957  .  3. 

27.  . .  64021  from  scale  10  to  scale  11. 

28  .  79463  .  12. 

29  .  3441  from  scale  5  to  the  common  scale. 

30  .  2463  .  8  . 

31.  .  5342  6  to  scale  4. 

32  .  25361  .  7  9. 

33  .  30t5e .  12  3. 

34  .  32103  .  4  11. 

35.  Express  142857  in  the  Octenary  scale. 

36.  Transform  31415  from  the  Senary  to  the  Nonary  scale. 

37.  Transform  687  from  the  Denary  to  the  Binary  scale. 

38.  Change  33201  from  the  Quaternary  to  the  Undenary  scale. 

39.  Change  4t3e0  from  the  Duodecimal  to  the  Quinary  scale. 

40.  Change  66666  from  the  Septenary  to  the  Decimal  scale. 
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41.  Change  82*125  from  the  common  scale  to  scale  6. 
42 .  417*3125 . . .  12. 


43. 

44. 

45. 

46. 


1201  •  12  from  scale  3  to  the  common  scale. 

55*6  .  7  . . 

675*24  . .  8  .  11. 

3130*02  .  4  .  2. 


Extract  the  square  root  of — 

47.  21652  in  the  scale  of  7. 

48.  373444  .  9. 


49.  148115  in  the  scale  of  11. 

50.  3106571  .  8. 


51.  Find  the  square  root  of  t2tl  in  the  duodenary  scale. 

52.  Express  in  the  common  scale  the  greatest  and  least  numbers 

which  can  be  expressed  with  four  digits  in  scale  6. 

53.  How  many  times  is  the  greatest  number  of  three  figures  in  scale 

4  contained  in  the  greatest  number  of  four  figures  in  scale  8  ? 

54.  The  numbers  345  and  303  are  in  scale  7 ;  find  the  cube  root  of 

their  product  in  that  scale. 

55.  In  what  scale  of  notation  is  357234  expressed  by  3015333  ? 

56.  Express  the  decimal  *5625  as  a  duodecimal. 

57.  Transform  275*9375  from  the  decimal  to  the  duodecimal  scale. 

58.  Transfer  355*41  from  scale  6  to  scale  10. 


59.  234*521  is  in  scale  6;  express  this  number  in  scale  12. 

60.  In  what  scale  does  the  duodecimal  number  3tte  become  15143? 

61.  50010  is  in  scale  7 ;  find  its  prime  factors  in  that  scale. 

62.  Express  J  as  a  radix  fraction  in  the  scale  of  5. 

63.  Express  the  decimal  51*27  in  the  duodecimal  scale. 

64.  Change  37*22916  from  scale  10  to  scale  12. 

65.  When  can  a  vulgar  fraction  in  the  senary  scale  be  converted  into 

a  terminating  radix  fraction?  Will  the  denary  fraction 
produce  a  terminating  or  a  recurring  radix  fraction  in  the 
senary  scale  ? 

66.  *146  is  in  scale  9;  convert  it  into  a  vulgar  fraction  in  its  lowest 

terms  in  that  scale. 

67.  *253  is  in  scale  6;  express  it  as  a  vulgar  fraction  in  that  scale. 

68.  *524  is  in  scale  12;  express  it  as  a  vulgar  fraction  in  that  scale. 

69.  Find  which  of  the  series  of  weights  1  lb.,  2  lbs.,  4  lbs.,  8  lbs., 

16  lbs.  &c.,  must  be  taken  in  order  to  weigh  233  lbs. 

70.  How  can  weights  of  1,  3,  32,  33,  34,  &c.  lbs.  be  used  in  a  balance 

so  as  to  weigh  (i)  334  lbs.;  (ii)  574  lbs.? 
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EXERCISES  LXV. 


LXV.  MISCELLANEOUS  EXERCISES. 

I.  Shakespeare  was  born  in  the  year  MDLXIV  and  died  in  MDCXVL 
At  what  age  did  he  die? 

2.  If  a  man  spends  as  much  in  four  months  as  he  earns  in  three,  ho* 

much  does  he  save  in  a  year  out  of  an  income  of  £150  ? 

3.  Find,  without  waste  of  labour,  the  total  cost  of  112  lbs.  of  meat  at 

nhd-  per  lb.,  112  lbs.  at  7f d.,  112  lbs.  at  10£d.,  and  112  lbs. 
at  9 \d. 

4.  Resolve  6006  and  7854  into  their  prime  factors ;  and  deduce  theii 

greatest  common  measure. 

5.  Express  if  with  numerator  117,  and  fff  with  denominator  6. 

6.  Simplify  m  of  If*  -it  +  2}  of  -  1*  +  u). 

7.  Divide  *005868  by  *036,  and  arrange  the  divisor,  dividend,  and 

quotient  in  descending  order  of  magnitude. 

8.  The  weights  of  the  four  oarsmen  in  a  boat  are  respectively  10  st. 

6  lbs.,  10  st.  9  lbs.,  11  st.  1  lb.,  and  11  st.  3  lbs.,  and  the 
average  weight  of  the  whole  crew,  including  the  coxswain,  is  10 
st.  Find  the  weight  of  the  coxswain. 

9.  If  a  swimmer  takes  25  strokes  a  minute,  and  goes  2£  yards  each 

stroke,  how  long  does  it  take  him  to  swim  300  yards? 

10.  How  many  men,  engaged  at  5£d.  per  hour  for  9  hours  on  each  of 
23  days,  earn  the  same  wages  as  22  men  at  5f d.  per  hour  for 
9J  hours  on  each  of  18  days? 


11.  Multiply  3478192  by  509070,  and  test  the  result  by  casting  out 

nines. 

12.  An  equal  number  of  men  and  women  earned  £54,  12s.  in  4  weeks, 

the  men  receiving  15s.  and  the  women  7s.  9 d.  a  week;  how  many 
men  were  there?  + 

13.  Find  the  sum  of  all  the  numbers  between  200  and  300  which  are 

exactly  divisible  by  9. 

14.  Show  that  is  equal  to 

4557  ^  3927 


15.  Simplify 


and 


2  + 


2  —  • 


3  + 


3  - 


376  +  14*72. 

2s.  11  id.  a  pair, 


4  +  | 

16.  Find  to  four  significant  figures  the  quotient  of  1 

Make  out  a  bill  for  2  doz.  pairs  of  gloves  at  up.  a  pair, 
37  yds  of  chintz  at  9f d.  a  yard,  1  gross  of  buttons  at  Sid.  a  dozen. 
164  yds.  of  fringe  at  Is.  3 fd.  a  doz.  yards. 

Find  by  Practice  the  value  of  157  miles  3  fur.  24  poles  of  tele 
graph- wire  at  £11,  10s.  per  mile. 

How  many  tacks  if  put  6  inches  apart  would  be  required  for  a 
carpet  16  feet  long  and  12  feet  wide? 


18 
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2^'  ^  a  cer^a^n  am°unt  of  food  last  165  men  40  days,  how  long  will 
~fee  times  the  amount  last  100  men,  who  eat  on  an  average  one- 
fifth  as  much  again? 


23. 


21  ■  F^75the  number  nearest  to  2146537  which  is  exactly  divisible  by 

22.  Two  equal  sums  were  divided,  the  one  amongst  141  men,  and  the 
other  amongst  a  certain  number  of  women ;  each  man  received 
twenty-five  shillings,  and  each  woman  eighteenpence  less;  how 
many  women  were  there?  r 

K  f  of  4}  be  subtracted  from  a  certain  fraction,  and  the  difference 
_  _  t!-6  Tl  p  led  by  7°’  the  Product  obtained  is  1 10 Jr;  find  the  fraction. 

4’  ^hVyided9b)y63lo48.3048’  ^  ^  Writ6  doWn  the  <luotient  of  99-06 

of'  find,the  Value  in  cubic  feet  and  inches  °f  -226851  of  a  cubic  yard. 
6.  If  a  bankrupt  pay  11s.  4ri.  in  the  pound,  how  much  will  a  creditor 
receive  to  whom  he  owes  £51,  8s.  M?  creator 

27.  If  3  men,  or  5  women,  can  do  a  piece  of  work  in  10  days,  in  what 
on  tv  j  could  be  done  by  4  men  and  10  women  working  together’ 

28.  Divide  801  into  two  parts  which  shall  be  to  one  another  as  2  is  to  7 

ir°nP?eLt,°gethi.er  fi,U  a  °jstern,in  1  hour:  one  of  them  alone  fills 
m  3  b  ;  how  l°ng  does  the  other  alone  take  to  fill  it? 

30.  Two  trains  start  at  9  a.m.  from  stations  200  miles  apart  and 
approach  each  other,  their  rates  being  25  and  35  mileif  an’hour 
respectively;  when  will  they  meet?  hour 


“■  l“t  ”"ta*  **°h  dl8it> 

32.  Find  the  value  of  £4651»  9*-  4^.  ar)H  nf  £12,  18s.  6}<f. 

365  ’  15s.  2 id.  ' 

33.  Subtract  (3f  -  2ff)  x  11  from  78}  +  23*. 

34.  Simplify  (i)19.425  -  26"05  +  57-0785  -  30.515;  (ii)  -92307*  X  1-04. 

35-  D™dc;  f701,  12s  9d.  among  A,  B,  and  C,  so  that  A  may  have 
£3,  7s.  Id.  more  than  B,  and  B  £5,  11s.  10 d.  more  than  C. 

A  garrison  of  2000  men  has  provisions  for  54  days;  at  the  end  of 
15  days  a  reinforcement  arrives,  and  it  is  found  that  there  are  now 

CJemeft?  2°  ^  What  was  the  “umber  of  the  rein 

A4dmtSlfr  inCiTe  ?8  £863;  find  his  net  income  after  deducting 
4 m  the  pound  for  income-tax.  ® 

38’  F1760.a  nUmber  Which  bears  the  sarae  ratio  to  100  that  44  does  to 
39'  V»aLdr-api?C?  °f  rrb“  6  days>  B  “  8  days,  and  C  in  12  days- 

SlXSt”  ■“*  *h'n  A  n  ^ 


36. 


37. 
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40.  A  starts  at  9  a.m.  at  the  rate  of  9  miles  per  hour;  at  9.30  B  fol¬ 
lows  him  at  the  rate  of  10£  miles  per  hour;  at  what  time  will  B 
overtake  A,  and  how  far  will  they  have  travelled? 


41.  Reduce  175  ozs.  Troy  to  ozs.  Avoirdupois. 

42.  If  eggs  are  bought  at  three  for  twopence  and  sold  at  four  for  three-  1 

pence,  how  many  must  be  sold  to  realize  a  profit  of  two  shillings? 

43.  The  least  common  multiple  of  two  numbers  is  2145,  their  greatest  I 

common  measure  is  13,  and  one  of  the  numbers  is  143.  What  is  1 
the  other? 

44.  Which  is  the  greater  or  g  +  g  *  ||? 

45.  Subtract  *i90476  of  a  guinea  from  -2083  of  a  pound. 

46.  What  would  a  rate  of  Is.  lid.  in  the  pound  amount  to  on  property  I 

valued  at  £530  a  year? 

47.  How  many  blocks  of  wood,  8  inches  by  4  inches,  will  pave  a  floor  I 

53  feet  by  18  feet? 

48.  If  a  train  goes  15  miles  an  hour,  what  is  its  speed  in  feet  per  second?  | 

If  the  train  is  110  yards  long,  how  long  will  it  take,  going  at  this  j 
speed,  to  cross  a  bridge  165  yards  long? 

49.  If  either  14  men,  or  23  boys,  could  do  a  certain  piece  of  work  in 

25  days,  how  long  would  23  men  and  14  boys  take  to  do  it? 

50.  Di/ide  a  legacy  of  £345,  125.  among  three  persons  so  that  their 

respective  shares  shall  be  as  the  numbers  7,  6,  5. 


5!.  A  certain  number  is  divided  by  63  by  short  divisions;  the  first  divi¬ 
sor  is  7  and  the  first  remainder  1 ;  the  second  remainder  is  8  and 
the  quotient  is  66 ;  find  the  number. 

52.  Taking  the  prices  per  quarter  of  wheat  for  the  5  years  commencing 

1837  to  be  £2,  1 5s.  10d.,  £3,  4$.  6 d. ,  £3,  10$.  8 d.,  £3,  65.  4d. ,  and 
£3,  4s.  4 d.;  also  for  the  5  years  ending  1889  to  be  £1,  125.  10d, 
£1,  115.,  £1,  125.  6d.,  £1,  115.  10d.,  and  £1,  95.  9 d.,  determine 
how  much  less  the  average  price  per  quarter  for  the  latter  5  years 
is  than  the  average  price  per  quarter  for  the  former  5  years. 

53.  How  many  pieces,  each  *0015  inches  long  can  be  cut  from  a  line 

whose  length  is  2*41  inches?  How  long  is  the  piece  which  is  left 
over? 


54.  Divide  x 


+  6f 

TIT  "5"  ”  i) 


by 


1-83  x  .4318 
1-1875 


55.  Find,  by  Practice,  the  rent  of  a  farm  of  899  acres  2  roods  30  poles 
at  £1,  I65.  4d.  an  acre. 


56.  A  bankrupt’s  assets  are  £1472,  7s.  6 d.  and  his  debts  amount  to 
£7634,  5s.;  if  the  expenses  of  the  bankruptcy  amount  to  £200, 
what  dividend  will  the  creditors  receive? 


57.  If  4  men  and  8  boys  working  together  can  do  5  times  as  much 
work  per  hour  as  a  man  and  a  boy  together,  compare  the  working 
power  of  a  boy  with  that  of  a  man. 
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58.  A  train  160  ft.  long  is  travelling  at  the  rate  of  25  miles  an  hour. 
Find  (i)  how  long  it  will  be  in  passing  completely  over  a  bridge 
240  yds.  long;  (ii)  how  long  it  will  be  in  passing  completely  a 
train  170  ft.  long  travelling  in  the  opposite  direction  at  the  rate 
of  20  miles  an  hour. 

5S.  Find  the  cost  of  staining,  at  10 \d.  per  sq.  yd.,  a  border  2  feet  wide 
all  round  the  floor  of  a  room  which  is  30  feet  long  and  19  feet 
wide. 

60.  If  3  pears  are  worth  7  apples,  19  apples  worth  4  apricots,  and 
5  apricots  worth  22  plums,  how  many  pears  should  be  given  in 
exchange  for  616  plums? 


61.  A  number  is  divided  by  5,  7,  11  in  succession ;  the  remainders  are 
4,  3,  9  respectively,  and  the  final  quotient  is  170:  find  the 
number. 


62.  Find  the  least  number  that  must  be  added  to  222222  so  that  the 
sum  may  be  divisible  by  47,  53,  and  59. 

2£s.  lbs.  _  1  ac.  3  ro.  32 


63.  Show  that 


m  +  ii 


po. 


cwt.  20  ac.  3  ro.  8  po.* 

64.  How  many  times  can  a  jug  holding  *078125  of  a  gallon  be  filled 
from  a  vessel  containing  786*375  gallons,  and  what  part  of  a  pint 
would  then  be  left  in  the  vessel? 


65.  After  paying  5d.  in  the  pound  income  tax,  a  man  has  a  net  income 

of  £1457.  Find  his  gross  income. 

66.  An  estate  consists  of  plots  of  land  containing,  respectively,  8  ac. 

2  ro.  22  per.,  1  ro.  29  per.,  1  ro.  35  per.,  7  ac.  37  per., 
6  ac.  3  ro.  27  per.,  2  ac.  2  ro.  8  per.,  8  ac.  2  ro.  16  per., 
15  ac.,  9  ac.,  11  per.,  and  2  ac.  18  per.  What  sum  would 
be  realized  by  selling  the  whole  at  £25,  10s.  an  acre? 

67.  The  hands  of  a  watch  indicate  half -past  three;  in  how  many  minutes 
4  will  the  hands  be  together? 

68.  A  number  of  tiles  six  inches  square  and  half  an  inch  thick  are  piled 

up  into  a  stack  8  feet  long,  2  ft.  6  in.  wide  and  4  ft.  5  in. 
high :  find  the  number.  % 

69.  After  spending  $  of  the  money  in  my  purse,  then  §  of  the  remain¬ 

der,  and  then  T\  of  what  was  still  left,  I  found  I  had  3s.  9 \d. 
over.  How  much  had  I  at  first? 


70.  A  contractor  engages  to  finish  3  miles  of  road  in  200  days,  and 
employs  for  that  purpose  90  workmen.  After  they  have  been 
working  65  days,  he  finds  that  they  have  completed  only  6  fur¬ 
longs  of  it.  How  many  additional  men  must  he  employ  to  complete 
the  work  in  the  specified  time? 


71.  Simplify  21  +  36-4-4-4x2-22,  and  13-24  +  87-93  +  66-49. 

72.  The  eldest  of  three  sisters  is  5  years  older  than  the  second,  and  the 

second  is  3  years  older  than  the  youngest;  their  united  ages 
amount  to  44  years ;  find  the  age  of  each. 

73.  If  a  boy  weighed  half  as  much  again  as  he  does  he  would  weigh 

11  st.  11  lbs.;  what  is  his  weight? 
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74.  If  sugar  is  bought  wholesale  at  £16  per  ton,  what  is  the  lowest 

price  per  lb.  in  English  money  at  which  it  can  be  sold  retail  without 
loss,  and  what  is  then  the  gain  on  each  ton? 

75.  What  number  is  the  same  multiple  of  6289  that  7701  is  of  453? 

76.  Find  as  shortly  as  you  can  the  sum  of  and  £$$.  Express  in  its 

simplest  form  *002  x  36*25  4-  *029  —  X 

1*7 

77.  Find  the  cost  of  85  kilog.  25  gram,  of  butter  at  2  francs  75  cen¬ 

times  per  kilogramme. 

78.  Find  the  simple  interest  on  £369,  3s.  4 d.  for  3  years  73  days  at 

9§  per  cent  per  annum  ? 

79.  If  a  woman’s  work  is  equal  to  that  of  two  boys,  or  to  half  that  of  a 

man ;  how  long  will  it  take  5  women  and  6  boys  to  do  what  3 
men  can  do  in  24  days? 

80.  A  and  B  row  a  mile  race.  A  takes  38  strokes  per  minute,  and  B 

73  strokes  in  2  minutes ;  but  25  of  B’s  strokes  are  as  effective 
as  26  of  A’s.  Which  wins? 


81.  Simplify  (32  -  52  +  72)  (52  -  32  +  72)  (72  -  32  -  52). 

82.  How  many  lbs.  of  tea  at  2s.  2d.  per  lb.,  with  double  that  quantity 

of  coffee  at  Is.  7 d.  per  lb.,  can  be  bought  for  £4,  10s.  8d.? 

83.  Find  the  least  number  which  when  divided  by  39  leaves  remainder 

38,  and  when  divided  by  65  leaves  remainder  64. 

84.  Add  l-g^-5-,  l^yV,  and  1T%\ ;  and  find  the  value  of  ~  ^ 

35  -7-  8£  -f  4$- 

85.  Divide  — ^  of  *36  by  of  *6;  and  multiply  1*2729  by  *0123, 

living  the  results  in  decimals. 

86.  Find  by  Practice  the  yield  of  com  from  41  ac.  3  ro.  20  poles  of 

land  at  3  qrs.  3  bush.  1  peck  per  acre.  , 

87.  Find  the  cost  of  14  litres  2  decilitres  of  liqueur  at  72  francs 

25  centimes  per  decalitre. 

88.  At  what  time  between  5  and  6  o’clock  is  the  minute  hand  of  a 

watch  19  minute  spaces  in  advance  of  the  hour  hand? 

89.  How  much  money  put  out  to  interest  at  3  per  cent  per  annum  will 

yield  an  income  of  £238,  15s.  3d.? 

90.  The  outer  circumference  of  an  iron  roller  4  ft.  7  in.  broad  is 

9  ft.  2  in.  How  many  revolutions  must  it  make,  and  how  far 
must  it  travel  along  a  road,  to  cover  an  acre  of  ground? 


91.  By  what  number  (greater  than  100)  has  463759  been  multiplied  if 

the  last  three  figures  on  the  right  of  the  product  are  757  ? 

92.  Find,  to  the  nearest  farthing,  the  cost  of  17  lbs.  6  ozs.  of  beef  at 

8 %d.  per  lb. 

93.  Reduce  and  TT  to  decimals,  and  find  their  product  correct  to 

three  decimal  places. 

94.  Find  by  Practice  the  cost  of  888800  bricks  at  £1,  17s.  6 d.  per 

thousand. 
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95'  ^  «7°w,af«J  tonS  2  °Wt'  2  qrs-  if  10  tons  9  owt-  56  ;b- 

96.  For  what  time  is  £12,  17*.  2 d.  the  simple  interest  on  £128,  11*  8 d 
at  4  per  cent,  per  annum  ?  ’ 

97‘  If  w  -6fi.  be  -gained  by  selling  26  yards  at  3s.  4 id.  per  yard, 
what  is  the  gam  per  cent  ?  ^  J 

98.  A  and  B  ride  a  race  of  50  miles  on  bicycles.  The  wheel  of  A’s 

bicycle  makes  three  revolutions  in  2  seconds,  and  that  of  B  960 

t^IU-tl0QS  V.”  10  “lnu.tes  15  seconds.  A  accomplishes  the  dis¬ 
tance  in  3  hours  20  minutes,  and  wins  by  5  minutes.  Find  the 
circumference  of  the  wheel  of  each  bicycle. 

99.  How  many  postage  stamps,  each  }$  of  an  inch  long  and  g  of  an 

lfi  wt‘dfi  WOl!ld  ma¥  *  f/ieze  a  foot  wide  all  round  a  room 

16  feet  6  in.  long  and  14  feet  9  in.  wide? 

I00'  T.,  wT58  A!  and  ?’  T0rking  together>  for  8  days  would  pay  B 
alone  for  18  days ;  for  how  many  days’  work  would  they  pay  A? 

I01'  ^  fullest  number  by  which  174636  must  be  divided  in 
order  that  the  quotient  may  be  a  perfect  square. 

I02‘  ^£3^ 2*° 6c?e peTc-v^t  farthing’  the  Price  of  goods  Per  lb-  which  cost 

103.  Find  the  value  of  g  of  — of  -0125  of  £76,  1*.  4 d. 

IM'  ™  15  2  «”•  »«"»»*» 

l05‘  If  °f  acres  for  half  a  year  be  £211,  19s.  3d.,  what 

will  be  the  rent  of  8  acres  for  three  quarters  of  a  year. 

106.  Find  the  simple  interest  on  £821,  5s.  0 d.  for  8  months  at  31  ner 

cent  per  annum.  z 

107.  A  can  run  10  yards  to  B’s  9 :  how  many  yards  start  must  A  give  B 

in  a  mile  to  make  an  even  race?  ° 

,08‘  B^n^lling  m°£d\f°r  £24(\a  tradesman  gains  25  per  cent;  how 
much  would  he  have  gained  per  cent  by  selling  them  for  £204? 

,09‘  WUVit  C?St  J?  C?VerjTith  zinc  the  sides  and  bottom  of  a 

cistern  whose  length,  breadth,  and  depth  are  respectively  7  ft 
10  ln-,  5  ft.  4  in.,  and  1  ft.  9  in.  at  6s.  9d.  per  square  yard? 
IIO.  A,  B  and  C  together  can  do  a  piece  of  work  in  4  days;  B  alone 

Adoditalone?°  ^  °  al°ne  in  12i  da^s;  in  what  time  can 


111.  Find  the  size  of  the  smallest  field  which  could  be  divided  into  an 

exact  number  of  allotments  of  either  1  ro.  2  po.,  1  ro.  14  po.  or 
a  ro.  lb  po.  9 

112.  Simplify  f_±i_2f  f  ~  v  1|  -4-  5k 

i  of  f +  f  of  «  of  l|  _  r  of  T3r* 

^^hiningCimal  °f  a  P°Und  which  exceeds  a  penny  by  a  millionth  of 

114.  Find  the  cost  of  3  decametres  5  decimetres  of  cloth  at  7  francs 
5  centimes  per  metre. 

(«27)  p 
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115.  Find  the  simple  interest  on  £47,  12s.  6<i.  (i)  for  10§  years  at 

per  cent ;  (ii)  for  15  months  at  4  per  cent ;  and  (iii)  to  the  nearest 
penny  for  3  days  at  3  per  cent. 

116.  Twelve  boys  do  a  third  of  a  piece  of  work  in  six  days,  when  two  are 

taken  ill;  how  long  will  it  take  the  remainder  to  finish  it? 

117.  A  clock  set  right  at  9  a.m.  is  7J  min.  fast  at  noon;  what  is  the 

right  time  when  the  clock  indicates  9  p.m.? 

118.  What  length  of  plank  7  inches  wide  and  2\  inches  thick  contains 

a  cubic  foot  of  timber? 

119.  At  a  game  of  skill  A  can  give  B  20  points  in  100,  B  can  give  C 

15  in  100.  How  many  can  A  give  C? 

120.  The  train  for  B  leaves  A,  travelling  at  the  rate  of  40  miles  per 

hour,  at  the  same  time  that  the  train  for  A,  travelling  32  miles 
per  hour,  leaves  B.  When  they  pass  each  other  one  has  gone  20 
miles  further  than  the  other ;  find  the  distance  between  A  and  B. 


121.  Find  the  sum  of  all  the  common  measures  of  315  and  420. 


122.  Simplify  of 

^  J  1881 


U1  f  161  f  111 
1771  1551  1221  * 


123.  If  ninety -one  million  locusts  weigh  a  ton,  how  many  weigh 
ounces  ? 


124.  Divide  18*56  by  4*33  to  (i)  one  place;  (ii)  two  places;  ( iii j  three 

places  of  decimals,  giving  the  remainder  in  each  case. 

125.  Find  (*4l6  +  *2234  +  *0045)  x  37. 

126.  On  a  map  made  on  the  scale  of  2  miles  to  an  inch,  what  area  repre¬ 

sents  2560  acres? 


127.  If  14  men  in  12  days  earn  £28,  how  much  will  10  men  earn  in 

7  days  when  there  has  been  a  rise  of  10  per  cent  in  wages? 

128.  At  what  rate  per  cent  simple  interest  will  a  sum  of  money  double 

itself  in  15  years? 

129.  Find,  to  the  nearest  penny,  the  compound  interest  on  £28,  12s.  9 d. 

for  2  years  at  2f  per  cent. 

130.  A  slow  train,  going  20  miles  an  hour,  starts  from  A  at  9  a.m.;  an 

express  follows,  going  45  miles  an  hour,  at  9.50.  If  the  slow 
train  arrives  at  B  5  minutes  before  the  express,  find  the  distance 
from  A  to  B. 


131.  Show,  without  dividing,  that  477576  is  exactly  divisible  by  396. 

132.  Simplify  12*  x  13*  X  14*  x  18*. 

133.  Find  as  shortly  as  possible  (i)  864*75  X  *125;  (ii)  578*64  x  9*8; 

(iii)  5-7  x  5-7  -  4.3  x  4.3 
'  '  5-7  -4-3 

134.  Express  in  ounces  *14  ton  +  1*56  cwt.  +2*7  qrs.  +  *51  lbs. 

135.  How  many  acres  are  there  in  a  parish  which  occupies  £  sq.  in.  of 

paper  on  a  map  made  on  the  scale  of  ^  of  an  inch  to  a  mile? 

136.  A  garrison  of  2400  men  having  provisions  for  48  days  is  reinforced 

after  31  days  by  800  men ;  in  how  many  days  after  this  will  the 
provisions  be  exhausted? 
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137.  Find  to  the  nearest  penny,  by  Decimalized  Practice,  the  cost  of 

repairing  3  mi.  3  fur.  33  po.  of  road  at  £17,  12s.  6cL  per  mile. 

138.  If  a  money-lender  charges  2 d.  a  week  for  the  loan  of  £1,  what 

rate  per  cent  per  annum  does  he  obtain? 

139.  Find,  to  the  nearest  penny,  the  difference  between  the  compound 

interest  on  £500  for  2  years  at  5  per  cent  (i)  payable  yearly; 
and  (ii)  payable  half-yearly. 

140.  If  a  crew  can  row  3£  miles  down  stream  in  15  minutes,  and 

1£  miles  up  stream  in  24  minutes,  how  many  miles  an  hour  can 
they  row  on  still  water? 


141. 


142. 

143. 


144. 


If  the  President  of  the  United  States  received  5  dollars  a  year 
more  than  he  does,  he  would  have  137  dollars  a  day;  what  is  his 
salary  in  £  s.  d.,  a  dollar  being  worth  4s.  2d.? 

Simplify  5L±i I  x  I  h,  2S*-22&. 

P  +  2£  X  3f  -  2J  '  14ff  -  8£i 


Find,  by  inspection,  which  of  the  following  fractions  would  produce 
terminating  decimals,  and  the  number  of  figures  in  each  decimal  of 
that  kind:— 

M) 

Find  the  value  of  *00285714  of  £1,  9s.  2d.,  and  express  in  simplest 
form  10*89  X  *4864  -  *128i  X  *55. 


145.  A  brick  wall  is  to  be  built  53  ft.  4  in.  long,  8  ft.  high,  and  1  ft. 

8  in.  thick.  If  the  volume  of  .each  brick  is  48  cubic  inches,  how 
many  will  be  required,  allowing  3|  per  cent  of  the  whole  space 
occupied  by  the  wall  for  mortar? 

146.  If  a  centime  is  the  interest  on  a  franc  from  Aug.  7  to  Oct.  19,  find 

the  rate  per  cent. 

147.  If  37 \  per  cent  of  the  candidates  in  an  examination  are  girls,  and 

if  75  per  cent  of  the  boys,  and  62£  per  cent  of  the  girls  pass,  and 
342  girls  fail,  how  many  boys  fail? 

148.  The  face-value  of  a  bill,  drawn  April  7th  at  9  months,  is  £530,  5s. 

It  is  discounted  at  5  per  cent  on  June  17th;  what  cash  is  then 
obtained  for  it? 


149.  A  clock  which  was  3  minutes  slow  at  2  p.m.  on  June  1,  was 

7  minutes  fast  at  2  a.m.  on  July  14;  when  was  it  right  time  ? 

150.  The  cost  of  cementing  the  walls  of  a  rectangular  tank  21  feet  long 

15  ft.  9  in.  wide,  and  11  ft.  8  in.  deep  is  £9,  12s.  6d.;  find 
the  cost  of  cementing  the  floor  at  the  same  rate. 


151.  April  14,  1897,  was  Wednesday,  what  day  of  the  week  was 

April  14,  1851? 

117  1153 

152.  Find,  by  inspection,  the  value  of  ■  T:‘  l¥I  x  444* 

•  m  +  m 

153.  Find  all  the  possible  denominators  of  vulgar  fractions  in  their 

lowest  terms,  which  produce  pure  circulating  decimals  each  having 
a  period  of  four  figures. 

154.  Express  the  difference  between  a  sovereign  and  a  penny  as  the 

decimal  of  a  shilling;  and  find  the  value  of  *1875  of  2  tons 
+  1*875  of  2  cwt.  +  18*75  of  2  qrs.  +  187*5  of  2  lbs. 


I 
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155.  At  what  time  between  5  and  6  o’clock  are  the  directions  of  the 

hands  ot  a  watch  equally  distant  from  the  figure  V? 

156.  How  many  eggs  are  sold  for  a  shilling  if  a  rise  of  20  per  cent  in 

price  would  reduce  the  number  obtained  for  a  florin  by  three? 

157.  Find  the  compound  interest  on  £221,  6s.  8 d.  for  2i  vears  at  8 

per  cent.  2  J  ° 

158.  Five  tenders  were  sent  in  for  building  a  school,  viz. :  £14  372  14«?  4 d 

£11,876,  13,.  l<k, 

of'thekeytenIr“UCh  ^  ^  the  firSt  eXCeed  the  averaSe 
l59‘  Find,  to  a  penny,  parts  of  £28,  17s.  6ri.  proportional  to  7  9  13 

160.  Smith  scores  at  the  rate  of  2  runs  in  3  minutes;  Brown  at  the 
rate  of  3  runs  in  2  minutes.  Smith’s  score  is  15  when  Brown 

comes  in;  how  many  runs  will  each  have  made  when  their  scores 
are  equal ! 


161.  Find  the  sum  of  five-hundred-and-thirty-two  thousand;  five-hun- 

dred-and-thirty-two  thousandths;  five  hundred,  and  thirty-two 
thousandths;  and  five-hundred-and-thirty  two-thousandths. 

162.  Find  the  sum  of  all  the  proper  fractions,  having  a  single  figure  for 

denominator  and  differing  in  value,  which  can  be  formed  with  the 
ngures  l5  o5  o5  7)  9. 

163.  Find  the  number  of  cubic  decimetres  of  wood  in  a  box  (with  lid) 

measuring  externally  1  metre  in  length,  50  centimetres  in  width 
thick50  Centlmetres  ln  helSht>  the  wood  being  2  centimetres 


164.  Simplify  (i)  (1-005  +  -201)  x  (I.Q05  -  -201) 
1-005  x  -201  : 


(ii) 


•009i  -05<>7 . 


- ~  41  281 

and  express  the  sum  of  £-99583  and  £-00416  in  account  money. 

I65'  Tv!nh^nS  !fy  fwht  rate  °f  an  egg  and  a  half  in  a  day  and  a  half 
iif  a  weekT^  &  half’  h°W  many  eggs  Wl11  be  obtained  from  21  hens 

l66'  ^implfinteresir10  £126°  am°Unt  t0  £'496’  5s~  at  3*  Per  cent 

l67'  ILSnfa?  an  articte  for  l«j  lOd.  would  involve  a  loss  of  5  per 
cent,  what  should  it  be  sold  for  to  make  a  profit  of  10  per  cent’ 

168.  Find  the  compound  interest  on  £7500  for  1  year  at  4  per  cent 
per  annum  payable  quarterly.  }  per  Cent 

J69.  A  quantity  of  brandy  and  water  in  the  ratio  2  :  1  is  mixed  with 
double  the  quantity  of  brandy  and  water  in  the  ratio  3  :1:  find 
the  strength  of  the  mixture. 

I70‘  start  from  the  same  point  and  run,  in  opposite  directions, 

ound  a  circular  track  half  a  mile  m  circumference,  A  at  the  rate 
^•n  fL  d  tbf  rate  of.  13  miles  an  houjr;  when  and  where 

beWhfh  me6t  f+°r^u  firSt  tlme?  Also’  what  interval  must  elapse 
before  they  meet  at  the  starting-point?  P 


l71'  ^  10°°  mBSt  30107  be  divided  if  the 
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/2'  of  money  amounting  to  £123,  19s.  6tf.  is  made  up  of  a 

certain  number  of  crowns,  three  times  as  many  half-crowns  five 
times  as  many  florins,  twelve  times  as  many  shillings,  and  eighteen 
times  as  many  sixpences.  How  many  are  there  of  lach?  8 

173.  Express  the  product,  of  +  EL  t£tt  +  xfrr  ,  .  . 

iTffx  -  &  iTiix  -  av  Clmal- 

174.  The  circumferences  of  three  wheels  belonging  to  the  engine  of  a 

tram  are  40,  11,  and  8  feet  respectively.  SHow  many  times  in 
travelling  a  mile,  do  they  complete  revolutions  together?  ’ 

'75‘  l?ntir°r  Wed  *°  remove  4725  cubic  yards  of  earth  in  75 

onfv ’27nnemPK°yed  6i°  men’  at  the  endof  52i  days  he  finds 
he  m  oublo  yards  gone;  find  the  least  number  of  extra  men 

he  must  put  on  to  complete  the  work  within  the  specified  time? 

I76'  Ffindiint!hie  neares‘  P0enny.  the  rent  of  a  rectangular  field  11  chains 
60  links  long,  and  8  chains  40  links  wide,  at  35s.  per  acre 

l77'  ^eXht0 otXTh- °!i  Wateil  W6if hs  Six  tons’  and  a  kdogram  is  the 
weight  ofaeubic  decimetre  of  water.  If  100  decimetres  be  equal 

pound.  y  d  ’  express  a  kilogram  in  pounds  and  fractions  of  a 

178.  What  sum  of  money  will  amount  to  £889,  8s.  4 d.  in  9  months 
at  per  cent  per  annum? 

I79'  inV6StS  £1980  in  the  3i  per  cents  at  99  and  £3220  in 

whol^S.at  105;  «"d  ^  average  rate  of  interest^ 

l80'  ”onta?n“g  Til.  ro.  *5?  g?  W°Uld  SUrr°Und  a  S1uare  field 


l81'  number  wben  divided  V  209  leaves  remainder  43;  what 

is  the  remainder  when  the  same  number  is  divided  by  19  ? 

I82‘  teMbXfXlea^h  7feightS  0futea’  coffee>  and  cocoa>"  the  value 
‘  *he  f  kalf  as  much  again  as  that  of  the  coflee,  and 

costs  £33fih  XMI  the  cocoa,;,  the  whole  weighs  54  cwts.  and 
costs  £336.  At  what  price  per  lb.  is  each  article  imported? 


ill 


& 


183.  Simplify  -ft  *  _3|,  and  (tfx)2  -  (A)* 

1#  &  i¥r  +  * 

H  4£ 

184.  A  train  travels  from  A  to  B  at  a  rate  of  -625  mile  per  minute 

XnThrT  theJ.ourney>n  7-4461  hours;  how  long  does  another 
train  take,  travelling  at  the  rate  of  -3919  mile  per  minute. 

185.  Two  cogwheels,  one  of  15  and  the  other  of  28  teeth,  work  together- 

it  the  smaller  makes  16  revolutions  in  1J  seconds  how  many 
revolutions  will  the  larger  make  in  21  seconds  ?  y 

l86'  ILLnrn  oaxn  as  m"°k  «  a  day  as  12  women,  and  1  woman  as 
t  b°A?’  ,and  lf  7  men,  6  women,  and  12  boys  working 

mfn  anfi  ^  ^  T™  £21’  whafc  wiU  be  the  earnings  of  8 

men  and  8  women  working  together  for  6  days?  8 
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187.  A  buys  an  article  and  sells  it  to  B,  gaining  10  per  cent  on  the  sale 

price;  B  sells  it  to  C,  gaining  10  per  cent  on  what  he  paid  for  it. 
If  C  paid  £550,  what  did  A  give? 

188.  Find  the  banker’s  discount  on  a  bill  for  £2240  drawn  June  8,  at 
3  months,  discounted  June  30  at  4  per  cent. 

189.  If  a  man  possesses  £7600  stock  in  the  2f  per  cent  consols,  what 

is  his  net  annual  income  when  the  income-tax  is  6 d.  in  the  pound? 

190.  If  5  kilometres  exceed  3  miles  by  as  much  as  2  miles  exceed 

3  kilometres,  find  the  length  of  a  kilometre  in  furlongs. 


191.  The  sum  of  five  consecutive  numbers  is  1705  ;  find  them. 

192.  Resolve  53361  and  94864  into  factors,  and  thence  obtain  their 

square  roots  and  the  square  root  of  their  sum. 

193.  Find  the  smallest  (i)  number,  (ii)  integer,  which  contains  6J  and  4& 

each  an  exact  number  of  times. 

194.  Use  contracted  methods  to  (i)  multiply  (ii)  divide  *4263518  by 

•  2236054,  each  correct  to  3  places  of  decimals. 

195.  An  noon  I  had  completed  f  of  my  journey;  at  2*15  p.m.  I  had 

completed  £  of  it,  and  had  travelled  63  miles  since  noon.  Find 
the  length  of  my  journey,  the  uniform  rate  at  which  I  travelled, 
and  the  times  of  starting  and  arriving. 

196.  Three  equal  sums  are  invested  at  3,  4,  and  5  per  cent  respectively. 

The  total  income  which  results  is  £261 ;  find  the  sums  invested. 

197.  How  much  water  must  be  mixed  with  50  gallons  of  spirit  costing 

24 s.  per  gallon,  so  that  by  selling  the  mixture  at  25s.  per  gallon 
15  per  cent  profit  may  be  made? 

198.  The  length  of  a  rectangular  field  of  15  acres  is  to  its  breadth  as 

3:2;  how  much  fencing  would  go  round  it  ? 

199.  What  sum  must  be  invested  in  3  per  cent  stock  at  104  to  yield 

sufficient  income  to  provide  for  a*n  annual  prize  of  five  guineas? 
(Brokerage  £  per  cent. ) 

200.  A  could  do  a  piece  of  work  in  10  days  with  B’s  help  on  3  of  the 
days.  B  could  do  it  in  8  days  with  A’s  help  on  3  of  the  days. 
How  long  would  it  take  them  working  together  continuously  ? 


201.  Find  the  number  of  days  from  the  beginning  of  the  present  century 

until  Mar.  11,  1897,  inclusive. 

202.  Supply  the  missing  figure  in  place  of  the  asterisk,  which  will  make 

the  expression  \  g4  ^  equal  to  2|f . 

lirr  “5“  5t 

203.  Find  the  greatest  and  smallest  numbers  each  of  four  digits  which 

are  perfect  squares. 

204.  Find,  correct  within  one  thousandth  of  the  whole,  the  cube  of 

4*253253... 

205.  The  circumferences  of  the  front  wheels  of  two  bicycles  are  7  ft. 

4  in.  and  9  ft.  2  in.  respectively:  how  often  in  5  miles  will 
the  same  points,  which  were  in  contact  with  the  ground  at  starting, 
be  again  simultaneously  in  contact  with  the  ground? 
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206.  Find  the  exact  difference  between  the  simple  and  compound  interest 

on  £1500  for  4  years  at  5  per  cent. 

207.  In  what  ratio  must  teas  costing  l.s.  6d.  and  Is.  9 d.  per  lb.  be 

mixed  so  that  (i)  the  mixture  may  be  worth  Is.  7d.  per  lb.  (ii) 
10  per  cent  profit  may  be  made  by  selling  the  mixture  at  Is.  10d 
per  lb.? 

208.  A  quart  bottle  of  spirit  contains  85  per  cent  of  alcohol.  If  £  pint 

e  removed  and  the  bottle  filled  up  with  water,  what  percentage 

of  alcohol  is  there  in  the  bottle?  6 

209.  How  many  £20  shares  must  be  sold  at  (i)  5  per  cent  discount,  (ii) 

5  discount,  to  realize  £14,820. 

210.  If  7  men,  6  women,  and  5  boys  earn  £13,  8s.  in  8  days,  and 

^  earn  ^2,  14s.  in  the  time  that  3  women  earn  £2,  5s., 
2ncJ  women  earn  £5  in  the  time  that  11  boys  earn  £1,  13s 
fand  the  daily  wages  of  a  man,  of  a  woman,  and  of  a  boy. 


211. 

212. 

213. 

214. 

215. 

216. 

217. 

218. 
219. 

220. 


The  sum  of  19  consecutive  numbers  is  34048;  find  the  middle 
number. 

The  sum  of  the  ages  of  a  man  and  his  son  is  now  67  years :  sixteen 
years  ago  the  man  was  six  times  as  old  as  his  son:  find  their  present 
ages.  r 

Simplify  V{(3^)2  -  5}  -r  V{(3&)2  +  5}. 

Find  the  integral  part  of 

(i)  the  product  of  8567-425  x  -093625; 

(n)  the  quotient  of  754-683275  -f-  -367804. 

For  what  sum  must  goods  costing  £735  be  insured,  the  premium 
wwi2  Pe.r  ceijt,  so  that  in  case  of  loss  the  owner  may  recover 
both  the  value  of  the  goods  and  the  amount  of  premium  paid? 

A  man  walked  a  certain  distance  at  the  rate  of  34  miles  an  hour, 
and  rode  back  at  84  miles  an  hour;  the  total  time  occupied  was 
o  hours;  how  far  did  he  walk? 

Ten  men  begin  a  work  which  they  could  finish  in  100  days,  but 

Whrnl°feVe7  1,°  days>  10  additional  men  are  put  on;  how 
long  does  the  work  take? 

Population  of  a  country  is  2,560,000  and  it  decreases  6  per 
thousand  annually,  what  will  be  the  population  in  3  years?  F 

HwOhmmyihrrndi-  °f  7a  7S,ting  2s,\  3d'  Per  lb-  must  be  mixed 
with  60  lbs.  costing  Is  10 d.  per  lb.,  so  that  a  profit  of  20  per 

cent  may  be  made  by  selling  the  mixture  at  2s.  6d.  per  lb.?  1 

caP'tal  Of  a  company  consists  of  4  per  cent  Deben- 
°f  Petr,eent.  Preference,  and  the  remainder  of 
What  ofvivfT?'-  Th!  tota  capital  of  the  company  is  £1,000,000. 
What  dividend  is  paid  on  Ordinary  stock  in  a  year  when  profits  to 
the  amount  of  £50,000  are  divided?  P 


221.  A  number  divided  successively  by  3,  8,  5,  7,  and  12  gives 
remainders  2,  0,  4  3,  and  7,  and  the  ’last  quotient  V  S 

Find  the  original  number  and  the  total  remainder. 

222.  Find  the  perfect  square  nearest  to  333333. 
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223.  Find  a  multiplier  which  will  convert  miles  per  hour  into  inches  per 

second. 

224.  If  7  cubic  inches  of  lead  weigh  as  much  as  11  cubic  inches  of  iron, 

and  the  price  per  ton  of  iron  is  £4,  and  of  lead  £15,  find  the 
value  of  a  mass  of  iron  twice  the  size  of  a  mass  of  lead  worth 
£4,  165.  3d. 

225.  Find  by  Practice  the  value,  to  the  nearest  penny,  of  £^  +  £££  + 

226.  If  1*56  grammes  of  a  certain  solid  afford  on  analysis  *991  grammes 

of  A,  *441  grammes  of  B,  and  *128  grammes  of  C;  calculate  its 
percentage  composition. 

227.  At  what  time  between  9  and  10  do  the  hands  of  an  astronomical 

clock  coincide?  [One  hand  goes  round  the  face  in  an  hour,  and  the 
other  in  24  hours.] 

228.  Find  the  present  worth  of  £1000  due  3  years  hence,  allowing  com¬ 

pound  interest  at  5  per  cent. 

229.  Taking  £1  as  equal  to  25*17  francs,  and  1  kilogramme  as  equal 

to  2*204  lbs.;  find,  to  the  nearest  farthing,  the  price  per  lb.  of 
coffee  costing  3  francs  25  centimes  per  kilogramme. 

230.  A  man  invested  £3600  in  stock  paying  4|  per  cent,  and  on  a  rise 

of  5  in  the  price  of  the  stock  he  sold  out  and  lent  the  proceeds  on 
mortgage  at  5  per  cent,  thus  increasing  his  annual  income  by  £20. 
At  what  price  did  he  buy  the  stock? 


231.  The  continued  product  of  three  consecutive  numbers  is  262080;  find 

them. 

232.  Show  that  if  the  number  of  farthings  in  the  price  of  a  pound  of 

goods  be  multiplied  by  7  and  divided  by  3,  the  result  gives  the 
price  per  ton  in  sovereigns. 

233.  There  are  three  fields  of  10,  12,  18  acres  respectively.  A  and  B 

together  can  mow  the  first  in  2  days;  B  and  C,  the  second,  in 
4  days;  C  and  A,  the  third,  in  6  days;  find  the  time  in  which 
(i)  all  three  working  together;  (ii)  each  man  alone,  can  mow  the 
three  fields. 

234.  If  an  18-carat  gold  chain  weighs  ozs.,  how  many  grains  of  alloy 

does  it  contain?  [18-carat  gold  contains  18  parts  by  weight  out  of 
24  of  pure  gold.] 

235.  A,  B,  and  C  start  together  to  walk  in  the  same  direction  round  a 

circular  course  280  yards  in  circumference,  their  rates  being  4, 
5,  6  miles  an  hour  respectively ;  after  what  time  will  they  be  all 
together  again  at  the  starting  point,  and  how  many  rounds  will 
each  of  them  have  then  made? 

236.  Find  to  the  nearest  tenth  of  a  mile  the  rate  per  hour  at  which  each 

of  the  following  journeys  is  performed : — 


Railway.  Depart  from  Arrive  at  Distance. 

L.N.W.R.  London  at  11.50  p.m.  Glasgow  7.50  a.m.  396  mi. 

G.N.R.  .  11.30  p.m.  York  2.58  a.m.  188  ... 

G.W.R.  .  10.30  a.m.  Exeter  2.20  p.m.  194  ... 

G.E.R.  .  8.30  p.m.  Harwich  9.55  p.m.  69  ... 
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237.  The  “true”  discount  on  a  bill  is  <£15.  The  “commercial”  discount  on 

it  at  the  same  rate  per  cent  would  be  £16,  16s.  Find  the  amount 
of  the  bill. 

238.  Find  in  sterling  the  value  of  1353  francs  50  centimes  when  the 

exchange  is  25*30. 

239.  Simplify  V108900  +  Vl089  +  Vl(h89  +  V-1089; 


and 


240.  When  income-tax  was  9 cL  in  the  pound  a  man’s  net  income,  ob¬ 
tained  from  2f  per  cent  stock,  was  £1450,  9s.  9 d.  He  sold  out 
at  98£,  and  re-invested  his  capital  in  3  per  cent  stock  at  102f, 
the  income-tax  meanwhile  having  been  reduced  to  7 d.  in  the 
pound.  What  change  was  effected  in  his  net  income?  (Brokerage 
|  per  cent. ) 


241.  The  sum  of  953  consecutive  numbers  is  2256704,  find  (i)  the  middle 
number,  (ii)  the  least  of  them. 


242.  Simplify  0f  .  3/~  of  .  3/— ;  and  V^_±_V4. 


V-9  -  V-4 


243.  What  is  the  gain  per  cent  in  buying  at  half  the  price  per  dozen  at 

which  one  sells  per  score? 

244.  Three  watches  are  set  together.  The  first  gains  5  minutes  a  week, 

the  second  gains  8  minutes  a  week,  whilst  the  third  loses  4 
minutes  a  week.  When  will  they  all  again  indicate  the  same  time  ? 

245.  A  can  walk  round  a  rectangular  field,  whose  sides  are  411*6  yds. 

and  548  •  8  yds. ,  in  the  same  time  that  B  takes  to  walk  from  one 
corner  to  the  opposite  corner  and  back.  Find  the  ratio  of  their 
rates  of  walking. 

246.  A  bookseller  sells  books  at  a  discount  of  25  p.c.  on  the  published 

price.  The  publisher  supplies  him  at  33^  per  cent  discount  on 
the  published  price,  and  also  gives  13  to  the  dozen.  Find  the 
bookseller’s  profit  per  cent  on  cash  sales. 

247.  I  sell  some  4  per  cent  stock  at  115§,  and  some  5  per  cent  stock 

at  134J.  I  invest  the  proceeds  in  4|  per  cent  stock  at  123£. 
The  change  does  not  alter  my  income.  Find  the  ratio  of  4  per 
cent  to  5  per  cent  stock  sold. 

248.  If  £5000  be  borrowed  at  5  per  cent,  compound  interest,  to  be 

repaid,  principal  and  interest,  in  three  equal  annual  instalments, 
what  is  the  amount  of  one  instalment? 

249.  Find  three  numbers  which  are  to  one  another  as  1:2:3,  and  such 

that  the  sum  of  their  cubes  is  4500. 

250.  Express  ^  as  a  radix  fraction  in  each  of  the  scales  2,  6,  and  12. 


251.  What  day  of  the  week  was  June  20,  1837? 

252.  Find  two  numbers  whose  product  is  15336f  and  one  of  which  is 

treble  of  the  other. 
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253.  Standard  gold  is  worth  £3,  17 s.  10 \d.  per  oz. ;  and  sovereigns  are 

worth  their  weight.  Find,  correct  to  one-thousandth  of  a  grain, 
the  weight  of  a  new  sovereign. 

254.  Find,  by  inspection ,  the  number  of  places  of  non-recurring  decimal 

figures,  and  the  number  of  figures  in  the  recurring  period,  of  the 
decimal  equivalent  to 

255.  A  and  B  have  the  same  number  of  shots  at  pigeons  and  kill  alto¬ 

gether  62.  A  kills,  on  the  average,  3  in  4  shots,  and  B  kills  4 
in  5  shots.  How  many  shots  did  each  fire? 

256.  If  £1=25*17  francs,  and  1  kilogramme  =  2*204  lbs.,  find,  to  the 

nearest  farthing,  the  price  per  lb.  of  butter  worth  275  francs  per 
quintal. 

257.  Two  trains  pass  each  other,  a  passenger  in  the  first,  which  is  travel¬ 

ling  at  the  rate  of  48  miles  an  hour,  finds  that  the  second  train 
takes  2£  seconds  to  pass  him  completely.  A  passenger  in  the 
second,  which  is  travelling  at  the  rate  of  42  miles  an  hour,  finds 
that  the  first  train  passes  him  in  2£  seconds.  Find  the  length  of 
each  train. 

258.  Find  the  difference  between  the  amount  of  £1205  for  2  years  at 

5  per  cent  compound  interest,  and  the  present  value  of  the  same 
sum  due  2  years  hence  at  5  per  cent  compound  interest. 

259.  What  length  of  wood,  3  inches  wide,  and  \  an  inch  thick,  would 

make  a  lidless  box  measuring  inside  18  in.  in  length,  14  in.  in 
width,  and  3  in.  in  depth? 

Also,  if  the  wood  were  3J  in.  wide,  what  length  would  be 
required? 

260.  Find,  by  duodecimals,  the  value  to  the  nearest  halfpenny  of  a  rec¬ 

tangular  block  of  ore  11  feet  4£  inches  long,  3  feet  3T\  inches 
broad,  and  2  feet  4£  inches  thick,  at  Ss.  9 d.  per  cubic  foot. 


261.  A  man  was  born  at  10  p.m.  on  June  3,  MDCCCVI  and  died  at 

6  a.m.  on  Feb.  1,  MDCCCLXIX;  find  the  number  of  hours  he 
lived. 

262.  A’s  salary  contains  as  many  half-crowns  as  B’s  contains  florins,  and 

A’s  salary  exceeds  B’s  by  twelve  guineas ;  find  their  salaries. 

263.  Simplify 

,w„,„+l+()+,A„,(^+|+A)  8ix40 

(2H)2-(l«)2  +  4*  of  [1-§{1  -(*-!)}]  +  53  x  553 

264.  If  the  hands  of  a  watch  coincide  every  65£  minutes,  how  much  does 

it  gain  or  lose  per  day? 

265.  Find  the  smallest  sum  which  can  be  divided  between  three  persons 

in  parts  proportional  to  ^  so  that  each  may  receive  an  even 

number  of  florins. 

266.  Calculate,  correct  to  8  places  of  decimals,  the  series 

11,1  1 
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26. .  A  hare  is  pursued  by  a  greyhound  and  is  40  of  her  leaps  ahead  of 
him.  She  takes  5  leaps  while  he  takes  3,  but  he  goes  as  far  in 
4  leaps  as  she  goes  in  7.  How  many  leaps  must  the  greyhound 
take  to  catch  the  hare?  J 

268.  What  will  it  cost  to  cover  a  cubical  box  all  over  at  3d.  per  square 

loot,  if  it  cost  12s.  to  cover,  at  6 d.  per  square  foot,  another  box 
ot  the  same  shape  but  double  the  length? 

269.  Find  the  cost  of  paving  the  floor  of  a  room  12J  feet  square  with 

black  and  red  tiles  each  6  inches  square,  the  black  costing  3s., 
and  the  red  2s.  6 d.,  per  dozen,  the  tiles  being  so  arranged  that 
no  black  tiles  touch  each  other  or  the  walls. 

270.  ^whatrate  per  cent  will  £46,  10s.  be  the  compound  interest  on 

£337,  10s.  for  2  years? 


271.  A  certain  number  is  divided  by  385  by  short  division,  the  factors 

^  being  taken  in  order,  and  the  remainders  are  respectively 
4,  3,  9.  What  would  the  remainders  be  if  these  factors  were 
taken  as  divisors  in  the  reverse  order? 

272.  When  87792  is  divided  by  long  division  by  a  certain  number  the 

first  remainder  is  183,  the  second  104,  and  the  last  1.  Find  the 
divisor  and  the  quotient. 

273.  Three  years  ago  a  man’s  age  was  treble,  now  it  is  double,  the  united 

ages  of  his  three  children;  find  his  present  age. 

274‘  A  .man’s  age  is  such  that  in  17  years’  time  he  will  be  three  times  as 
old  as  he  was  17  years  ago.  What  is  his  present  age? 

276.  The  average  age  of  34  old  men  is  63;  excluding  the  eldest  the 
average  is  62 ;  find  his  age. 


276.  A  certain  sum  of  money  divided  equally  between  a  certain  number 

of  persons  gives  each  £1,  8s.  4 d.  If  there  were  three  persons 
more,  each  share  would  be  £1,  2s.  M.  Find  the  sum  of  money 
and  the  number  of  persons. 

277.  When  a  sum  of  money  was  divided  between  two  persons  in  the  ratio 

of  5  to  7,  one  of  them  obtained  £60  more  than  the  other :  what 
was  the  sum? 


78.  The  value  of  20  lbs.  of  a  mixture  of  black  and  green  tea  is  worth 
£1,  los.  5d. ;  but  if  the  quantities  were  interchanged  it  would  be 
worth  £2,  18s.  3d.  The  black  tea  is  worth  Is.  lOd.  per  lb.  Find 
the  value  of  a  pound  of  the  green  tea. 


279.  In  finding  the  G.  C.  M.  of  two  numbers  by  the  ordinary  process  the 

IZTT  qVoolen^S  we™j’  3’  and  4’  and  the  corresponding 
remainders  188,  47,  and  0:  what  were  the  numbers? 

280.  Find  two  numbers  whose  product  is  864,  and  whose  sum  is  60. 

281.  Find  the  smallest  multiple  of  7,  which,  added  to  4538,  makes  the 
sum  a  multiple  of  12. 

282.  Two  clocks  begin  to  strike  12  together;  one  takes  33  seconds  and 
the  other  27£  seconds  to  finish ;  what  strokes  will  occur  simultane¬ 
ously? 
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283.  Divide  31  into  two  parts,  so  that  three  times  the  one  and  six  times 

the  other  are  together  equal  to  162. 

284.  Divide  99  into  two  parts  such  that  the  sum  of  seven  times  one  of 

them  and  eleven  times  the  other  may  be  945. 

285.  Divide  100  into  two  parts  such  that  thirteen  times  the  greater  mav 

exceed  twenty -three  times  the  less  by  40. 

286.  Divide  87  into  two  parts  such  that  i  of  one  part  shall  be  equal 

to  £  of  the  other.  ^ 

287.  Find  a  complex  fraction  equal  to  §  whose  denominator  exceeds  its 

numerator  by  7. 

288.  A  certain  number  increased  by  7  bears  to  the  number  decreased  by  I 

7  the  ratio  3:2;  find  the  number. 

289.  Reduce  g %  2 1 1 y-f-  to  its  lowest  terms  without  dividing. 

290.  A  woman  took  a  basket  of  eggs  to  market.  She  sold  three  more 

than  half  of  them  to  A,  three  more  than  half  of  what  remained  to  1 
B  three  more  than  half  of  what  then  remained  to  C,  and  had  seven 
left.  How  many  did  she  take  to  market? 

291 .  Two  cogged  wheels  work  together,  there  being  32  cogs  in  one,  and 

3b  in  the  other.  The  larger  wheel  makes  64  revolutions  in  a 
minute.  How  often  will  the  same  cogs  be  in  contact  in  the  same 
position  every  minute  ? 

292.  A,  B,  C,  D  are  four  cog-wheels ;  A  has  64  teeth,  B  8,  C  60;  D  8. 

A  works  in  B,  C  is  attached  to  the  same  axle  as  B,  and  works  in  D- 
how  many  revolutions  will  D  make  while  A  makes  one? 

293.  If  4  apples  cost  1  ^d.,  and  if  6  apples  cost  as  much  as  5  pears 

7  pears  as  much  as  2  peaches,  and  3  peaches  as  ipuch  as  28 
plums,  what  is  the  smallest  sum  of  money  capable  of  being  expressed 
in  English  coins  with  which  I  can  purchase  equal  numbers  of  each 
kind  of  fruit? 

294.  If  16  men  can  build  a  wall  30  yards  long  in  20  days,  working 

6  hours  a  day,  find  how  many  men  would  be  required  to  build 

a  similar  wall  48  yards  long  in  15  days  working  8  hours  a  day 
supposing  that  8  extra  men  are  put  on  the  last  3  days. 

295.  If  20  giants  with  15  dwarfs  could  do  a  piece  of  work  in  20  days, 

and  15  giants  with  20  dwarfs  could  do  it  in  25  days,  compare 
the  strength  of  a  giant  and  a  dwarf. 

296.  If  3  men  and  4  boys  can  reap  5  acres  in  two  days,  and  5  men 

and  3  boys  can  reap  13  acres  in  four  days ;  how  long  will  it  take 

4  men  and  6  boys  to  reap  21  acres  ? 

297.  If  8  men  and  3  boys  can  hoe  5  acres  in  2  days,  and  6  men  and  j 

5  boys  can  hoe  7  acres  in  3  days,  how  long  would  4  men  and 
4  boys  take  to  hoe  17£  acres? 

298.  Two  men,  A  and  B,  working  alone  can  finish  a  piece  of  work  in 

7  and  8  hours  respectively.  If  they  work  at  it  for  an  hour  alter¬ 
nately,  A  beginning,  in  how  many  hours  will  the  work  be  finished? 

299.  The  wages  of  30  men  and  boys  amount  to  £7,  11s.  per  day,  the 

men  receiving  9s.  each  and  the  boys  2s.  each.  What  would  the 
wages  amount  to  per  day  if  the  men  received  6d.  a  day  more  and 
the  boys  6 d.  a  day  less? 
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300.  A  crew  which  can  row  from  A  to  B  in  30  minutes  can  row  from 

B  to  A  in  24  minutes.  Their  rate  on  still  water  is  6  miles  an 
hour.  Find  the  distance,  and  the  rate  of  the  stream. 

301.  I  have  to  be  at  a  certain  place  at  a  certain  time,  and  I  find  that  if 

I  walk  at  the  rate  of  4  miles  per  hour  I  shall  be  10  minutes  too 
late,  if  at  the  rate  of  5  miles  per  hour,  I  shall  be  5  minutes  too 
soon:  how  far  have  I  to  go? 

302.  A  person  left  A  at  10.15  a.m.  and  rode,  at  7^  miles  an  hour,  to  B; 

stayed  3  hours  40  min.  at  B,  and  came  back  by  train  at  30  miles 
an  hour,  reaching  A  at  4.35  p.m.  Find  the  distance  between  A 
and  B. 

303.  Two  bicyclists  start  together  from  the  same  point  in  the  same 

direction  on  a  circular  track  £  mile  in  circumference,  their  rates 
being  14  and  16  miles  an  hour  respectively;  when  and  where 
will  one  first  overtake  the  other? 

If  they  rode  in  opposite  directions,  when  and  where  would  they 
meet  for  (i)  the  first  time?  (ii)  the  5th  time?  and  (iii)  after  what 
interval  would  they  meet  at  the  starting  point? 

304.  A,  B,  and  C  ride  in  the  same  direction  round  a  circular  course  270 

yards  in  circuit,  A  at  the  rate  of  18  yards,  B  at  the  rate  of  14 
yards,  and  C  at  the  rate  of  10  yards,  per  second.  After  what 
interval  will  they  be  all  together  for  the  first  time,  and  how  far 
,  from  the  starting  point  will  they  then  be? 

305.  A  bicyclist  travelling  with  uniform  velocity  along  a  straight  level 

road  on  a  foggy  day,  when  objects  were  just  visible  a  furlong  off, 
saw  a  milestone  in  front  of  him  for  half  a  minute.  Afterwards  he 
overtook  a  carriage,  the  back  of  which  he  saw  for  a  minute  and 
•  a  half;  with  what  velocity  (supposed  uniform)  was  the  carriage 
travelling? 

306.  A  ship  and  a  steamer  are  both  making  directly  for  a  river  when  a 

fort  at  its  mouth  begins  firing  minute  guns.  On  board  the  ship  the 
first  gun  is  heard  6  seconds  after  the  flash  is  seen  and  the  others 
are  heard  every  59£  seconds.  On  the  steamer  the  first  gun  is 
heard  14  seconds  after  the  flash  is  seen  and  the  others  are  heard 
every  58f  seconds.  Which  will  reach  the  fort  first,  and  how  many 
feet  ahead  of  the  other?  Sound  travels  1120  feet  per  second. 

307.  A,  B  and  C  rent  a  house  jointly  for  £150  per  annum.  C  leaves  at 

the  end  of  4^  months,  B  at  the  end  of  16  months ;  A  stays 
2  years.  What  shares  of  rent  should  each  pay  ? 

308.  A,  B,  C  meet  in  a  desert;  A  has  5  loaves,  B  has  3,  and  C  has  only 

10  shillings.  C  agrees  to  give  all  his  money  for  a  third  share  of 
the  food ;  how  must  A  and  B  divide  the  money? 

309.  A  sportsman  one  season  used  370  cartridges  in  killing  261  hares 

and  birds.  He  used  on  an  average  3  cartridges  to  kill  2  hares, 
and  7  to  kill  5  birds.  How  many  hares  did  he  kill? 

310.  A  mass  of  counterfeit  metal  contains  gold,  silver,  and  copper  in  the 

proportion  by  weight  of  15  :  4  :  3,  and  equal  volumes  of  gold, 
silver,  copper,  and  water  are  as  20  :  10  :  9  :  1  in  weight.  If 
one  cubic  foot  of  water  weighs  1000  oz.,  what  is  the  volume  of 
44  lbs.  of  the  composition? 
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31 T.  How  many  oranges  are  sold  for  a  shilling  when  by  a  fall  of  16  per 
cent  in  the  price  56  more  would  be  obtained  for  a  guinea? 

312.  A  man  for  5  years  spends  £40  a  year  more  than  his  income.  If 

he,  at  the  end  of  that  time  reduce  his  expenditure  10  per  cent,  m  : 
4  years  he  will  have  paid  off  his  debts  and  saved  £120.  Find  his  $ 
income. 

313.  A  banker,  by  discounting  a  bill  at  4  per  cent,  obtained  interest  on  1 

the  money  he  advanced  at  the  rate  of  4^  per  cent;  how  long  had 
the  bill  to  run? 

314.  A  grocer  having  three  kinds  of  sugar  worth  3d.,  and  4 d. 

per  lb.  respectively  wishes  tc  make  a  mixture  of  120  lbs.  worth 
3 \d.  per  lb. :  how  can  he  do  this? 

315.  How  can  spirits  at  18*.  and  15s.  a  gallon  respectively  be  mixed  | 

with  water  so  as  to  yield  a  mixture  worth  12s.  a  gallon? 

316.  How  may  teas  at  2s.  8 d.,  3s.,  3s.  6d.  per  lb.  be  mixed  so  as  to 

sell  at  3s.  4 d.  per  lb.  with  a  profit  of  20  per  cent? 

317  In  a  mixture  of  570  gallons  of  spirit  and  water,  the  ratio  of  spirit  1 
to  water  is  18  :  1 ;  how  many  gallons  of  water  must  be  added  to  J 
reduce  the  ratio  to  15  :  1  ? 

318.  How  much  gold  18  carats  fine,  other  gold  15  carats  fine,  and  alloy  | 

of  no  value,  should  be  mixed  with  8  ozs.  of  pure  gold,  so  that  the  | 
result  may  be  16  carats  fine? 

319.  A  wine  glass  is  filled  with  a  mixture  of  spirit  and  water  in  the  ratio  1 

of  1  of  spirit  to  4  of  water;  another  glass  of  the  same  size  is 
filled  in  the  ratio  of  2  of  spirit  to  5  of  water.  Find  the  ratio  of 
spirit  to  water  when  the  contents  of  the  two  glasses  are  mixed  in  | 
a  tumbler. 

320  Two  pint  measures  are  full  of  mingled  milk  and  water;  in  the  first  I 
the  ratio  of  milk  to  water  is  6:1,  in  the  second  7:1.  M  both 
measures  are  emptied  into  a  third  vessel,  what  is  the  ratio  of  milk 
to  water  in  it  ? 

321.  From  a  cask  of  wine,  containing  64  gallons,  8  gallons  are  drawn 

out  and  the  cask  is  filled  up  with  water:  if  the  same  process  is 
repeated  a  second  and  then  a  third  time,  what  will  be  the  number 
of  gallons  of  wine  left  in  the  cask? 

322.  A  vessel  is  full  of  spirit;  half  of  it  is  drawn  off,  and  the  vessel  is 

filled  up  with  water.  The  process  is  repeated  a  second,  third,  and 
fourth  time.  What  is  the  final  strength  of  the  mixture? 

323.  There  are  two  vessels,  one  containing  4  gallons  of  wine,  and  the  I 

other  3  gallons  of  water.  Three  pints  are  taken  out  of  each,  and 
then  put  into  the  other.  This  is  done  a  second  time.  Find  the 
final  strength  of  each  mixture. 

324  Lead  is  11-4  times  and  zinc  is  7*2  times  as  heavy  as  water;  if 
lead  and  zinc  be  mixed  in  the  ratio  of  8  :  7,  how  many  times  as 
heavy  as  water  is  the  compound  metal? 

325.  Find  a  number  which  is  the  same  multiple  of  17  that  it  is  measure 

of  612. 

326.  The  product  of  two  numbers  is  151722163;  their  quotient  is  307; 

find  them. 


MISCELLANEOUS  EXERCISES. 


239 


327.  The  product  of  two  numbers,  whose  difference  is  2,  is  901800899  • 

find  them. 

328.  The  perimeter  of  a  room  is  five  times  its  height,  the  height  is  §  of 

the  length,  and  the  area  of  the  walls  is  1125  sq.  ft.:  find  its 
dimensions. 

329.  A  room  11  ft.  high  is  half  as  long  again  as  it  is  wide,  and  its  cubical 

content  is  4768£  feet:  find  its  length. 

330.  A  square  plot  of  ground  is  measured,  and  by  an  error  in  deficiency 

of  2  feet  in  one  side  and  3  feet  in  the  other,  is  calculated  to 
contain  74  square  feet  less  than  it  really  does;  find  the  area  of 
the  plot. 

331.  The  dimensions  of  a  box  are  as  2:3:4;  the  difference  between  the 

cost  of  covering  it  with  sheet  lead  at  8 d.  and  8 \d.  per  square 
foot  is  4«.  10 \d. ;  find  its  dimensions. 

332.  A  holder  of  railway  stock  receives  for  one  year  a  4  per  cent  divi¬ 

dend,  and  spends  g  of  his  net  income  after  paying  an  income  tax 
of  6d.  in  the  £.  The  next  year,  the  d  vidend  being  4§  per  cent, 
and  the  income  tax  being  raised  to  8 d.,  he  only  spends  £  of  his 
net  income,  and  finds  that  he  has  a  surplus  income  £22,  7s.  11  d. 
greater  than  in  the  previous  year.  How  much  stock  did  he  possess  ? 

333.  A  has  a  capital  of  £666,  135.  4 d.  in  a  business  for  12  months.  B 

has  £500  in  the  same  business  for  7  months,  which  he  raises  to 
£766,  135.  4 d.  for  the  remaining  5  months.  C  has  £800  in  the 
same  business  for  the  first  3  months,  and  only  £300  for  the  last 
9  months.  If  B’s  share  of  the  profits  is  £53,  05.  10 d.  more  than 
C  s,  what  should  A’s  share  be? 

334.  Find  the  equated  time  of  payment  of  £750,  half  of  which  is  due 

in  4  months,  §  of  it  in  5  months,  and  the  rest  in  6  months. 

335.  The  equated  time  of  payment  of  three  sums  due  in  4,  6,  and  11 

months  respectively  is  7£  months.  The  first  sum  is  £200,  the 
second  is  £700 :  find  the  third. 

336.  Divide  48  into  two  parts,  so  that  when  one  part  is  expressed  in 

the  senary  and  the  other  in  the  octenary  scale,  they  may  be  repre¬ 
sented  by  the  same  figures. 

337.  If  10  oxen  were  turned  into  a  field  which  has  remained  empty  for 

some  time  they  would  consume  the  grass  in  12  days;  15  oxen 
would  consume  it  in  6  days :  how  many  oxen  would  consume  it 
in  2  days,  the  grass  being  supposed  to  grow  uniformly? 

338.  The  areas  of  three  adjacent  grass  fields  which  have  remained  empty 

for  the  same  length  of  time  are  6,  8,  and  12  acres  respectively; 
12  oxen  are  put  into  the  first,  and  the  grass  lasts  them  for  8  days; 
22  cxen  are  put  into  the  second,  the  grass  of  which  lasts  them  for 
4  days :  how  long  would  the  grass  of  the  third  field  last  19  oxen, 
the  grass  being  supposed  to  grow  uniformly? 

339.  Ash  saplings  after  five  years’  growth  are  worth  I5.  3 d.  each,  and 

increase  in  value  by  I5.  3 d.  each  year  afterwards.  They  require 
twice  as  many  square  yards  each  as  the  number  of  years  they  are 
intended  to  grow  before  cutting.  A  plantation  is  so  arranged  that 
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each  year  the  same  number  shall  be  ready  to  cut.  Find  the  largest 
annual  yield  which  can  be  obtained  per  acre,  allowing  one-fifth  of 
the  gross  receipts  for  expenses. 

340.  Two  cyclists,  A  and  B,  ride  in  opposite  directions  round  concentric 
circular  tracks  220  and  308  yards  in  circumference  respectively, 
starting  at  the  same  time  from  opposite  sides.  A’s  rate  is  32  feet 
per  second,  and  16  seconds  after  the  start  he  for  the  second  time 
hides  B  for  an  instant  from  the  view  of  a  spectator  placed  at  the 
centre.  Find  B’s  rate  in  miles  per  hour. 


341.  Prove  that  the  quotient  of  an  odd,  divided  by  an  even,  number  cannot 

be  an  integer. 

342.  Prove  that  the  product  of  a  number  of  four  digits  by  a  number  of  three 

digits  cannot  consist  of  less  than  six  or  more  than  seven  digits. 

343.  Prove  that  the  continued  product  of  any  five  consecutive  numbers  is 
divisible  by  60. 

344.  Prove  that  the  difference  between  any  two  numbers  formed  of  the  same 

set  of  digits  arranged  differently  is  a  multiple  of  3. 

345.  State  and  prove  a  Test  of  Divisibility  by  99. 

346.  Prove  that  if  a  number  be  separated  into  periods  as  if  for  extracting 

its  cube  root  and  the  sum  of  these  periods  is  divisible  by  999,  the 
number  itself  is  divisible  by  999. 

347.  Prove  that  the  square  of  a  prime  greater  than  5  differs  by  1  from  a 

multiple  of  10. 

348.  Prove  that  if  an  integer  be  added  to  its  square  the  sum  can  only  end 

in  0,  2  or  6. 

349.  Prove  that  if  an  integer  be  added  to  its  cube  the  sum  can  only  end  in 

0,  2  or  8. 

350.  Prove  that  if  the  sum  of  two  numbers  be  a  multiple  of  5,  their  product 

cannot  differ  from  same  multiple  of  5  by  more  than  unity. 

351.  Prove  that  every  perfect  fifth  power  ends  in  the  same  digit  as  its  fifth 

root. 

352.  Prove  that  the  square  of  the  difference  of  two  numbers  is  equal  to  the 

sum  of  their  squares  decreased  by  twice  their  product. 

353.  Prove  that  the  sum  of  any  two  consecutive  numbers  is  equal  to  the 

difference  of  their  squares. 

354.  Prove  that  if  a  perfect  square  end  in  5  the  tens’  digits  is  2. 

355.  Prove  that  an  even  number  which  is  a  perfect  cube  must  be  divisible  by  8. 

356.  Prove  that  540  —  1  is  divisible  by  264. 

357.  Prove  that  the  difference  between  the  eighth  power  of  any  odd  number 

and  unity  is  a  multiple  of  16. 

358.  Convert  into  a  continued  fraction,  and  find  all  the  convergents. 

359.  Find  the  vulgar  fraction,  with  numerator  less  than  1000,  which  is 

nearest  to  3*14159. 

360.  Express  V8  in  the  form  of  a  continued  fraction, 
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Money. 

4  farthings  (/.)  =  1  penny  (d.). 

12  pence  =  1  shilling  ( s .). 

20  shillings,  or  240  pence  =  1  pound  {£). 

Note.  A.  florin  =  2s.;  a  crown  =  5s.;  a  guinea  —  21s. 

A  sovereign  =  20s.,  or  8  half-crowns,  or  10  florins,  or  40  sixpences, 
or  80  threepences,  or  480  half-pence,  or  960  farthings. 


Time. 

60  seconds  y$ec.)  =  1  minute  {min.). 

60  minutes  =  1  hour  {hr.). 

24  hours  =  1  day. 

7  days  =  1  week  {wk). 

365  days  =  1  (common)  year  (yr.). 

366  days  =  1  leap  year. 

Note.— A  common  year  =  52  weeks +1  day;  a  century  contains  100  years- 
a  lunar  month  contains  about  4  weeks.  ’ 

The  year  is  divided  into  12  calendar  months,  of  which  February  in 
common  years,  contains  28  days;  and,  in  leap  years,  29  days; 

“Thirty  days  hath  September,  April,  June,  and  November ;” 
and  the  remaining  seven  calendar  months  each  contain  31  days. 

Leap  year  occurs  once  in  four  years  (except  at  the  end  of  a  century). 
In  order  to  discover  whether  any  year  (not  the  last  in  a  century)  is  a  leap 
year,  divide  the  number  of  the  year  by  4,  and  if  there  is  no  remainder  it 
is  leap  year.  But  if  the  year  ends  a  century  it  is  not  leap  year  unless  the 
first  two  figures  divide  by  4  without  remainder. 


Avoirdupois  Weight. 

16  drams  {dr.)  =  1  ounce  {oz.). 

16  ounces,  or  7000  grains  =  1  pound  {lb.). 

14  pounds  =  1  stone  {st.). 

28  pounds,  or  2  stones  =  1  quarter  {qr.). 

4  quarters,  or  8  stones,  )  ,  ,  ... 

or  112  pounds  \  =  1  hundredweight  {cwt.). 

20  hundredweights  =  1  ton. 

Note.  This  weight  is  used  for  all  common  substances;  e.g.  coal,  meat,  &c. 


Troy  Weight. 

24  grains  {gr.)  =  1  pennyweight  {dwt.). 

20  pennyweights,  or  480  grains  =  1  ounce  Troy  {oz.  Tr.). 

12  ounces  Troy  =  1  pound  Troy  {lb.  Tr.). 

Note.— Troy  weight  is  only  used  for  gold,  silver  and  jewellery. 
The  gram  alone  is  the  same  in  both  Avoirdupois  and  Troy  weights. 
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TABLES. 


Long  Measure. 

12  inches  (in.)  =  1  foot  (  ft.). 

3  feet,  or  36  inches  =  1  yard  (yd.) 

1760  yards  =  1  mile  (mi.). 

yards,  or  11  half -yards  =  1  pole  (po.),  rod,  or  perch  (per.). 
40  poles,  or  220  yards  =  1  furlong  (fur.). 

8  furlongs  =  1  mile. 

Note. — A  chain  =  22  yards,  or  4  poles ;  100  links  =  1  chain. 

A  fathom  =  6  feet;  a  cable-length  =  120  fathoms;  a  knot  =  6080  feet. 
A  hand  =  4  inches.  A  league  =  3  miles. 

2|  inches  =  1  nail ,  4  nails  =  1  quarter,  4  quarters  ==  1  yard. 


Square  Measure. 

144  square  inches  (sq.  in.)  =  1  square  foot  (sq.  ft.). 

9  square  feet  =  1  square  yard  (sq.  yd.). 

30|-  (i.e.  5J  X  5^)  square  yards,  )  _  (  1  square  pole  (sq.  po .,  or  P.), 
or  121  square  quarter-yards  j  (  or  square  perch. 

40  square  poles  =  1  rood  (ro.  or  R). 

4  roods,  or  4840  square  yards  =  1  acre  (ac.>  or  A.). 

640  acres  )  ,  ,  .  * 

or  1760  X  1760  square  yards  f  —  1  square  mlle  (*?•  mt^ 

Note. — A  square  chain  =  100  X  100  square  links,  or  22  x  22  square 
yards;  10  square  chains  =  1  acre. 


Cubic  Measure. 

1728  (i.e.  12  X  12  X  12)  )  _  ,  .  ,  ,  *  v 

cubic  inches  (cub.  in.)  j  (  •  ft-)- 

27  (i.e.  3X3X3)  cubic  feet  =  1  cubic  yard  (cub.  yd.). 


Capacity. 

2  (imperial)  pints  (pt.)  =  1  (imperial)  quart  (gtf.))  . 

4  quarts,  or  8  pints  =  1  gallon  (gal.)  j  1C*m  S* 

2  gallons  =  1  peck  (pk.) 

4  pecks,  or  8  gallons  =  1  bushel  (bush.)  I  ry  &00  s’ 

8  bushels  =  1  quarter  (qr.)  j  corn‘ 

Note. — A  hogshead  of  beer  =  54  gallons;  a  hogshead  of  wine  =  68  gallons; 
a  pipe  of  wine  =  2  hogsheads.  4  gills  =  1  imperial  pint. 

6  “reputed”  quarts  (i.e.  common  wine  bottles)  contain  a  gallon. 

“  A  pint  of  pure  water  weighs  a  pound  and  a  quarter.” 

A  cubic  foot  of  water  weighs  1000  ounces. 


Number. — 12  units  =  1  dozen;  12  dozen  =  1  gross.  20  units  =  1  score. 


Paper. — 24  sheets  =  1  quire ;  20  quires,  or  480  sheets  =  1  ream. 


EXAMINATION  PAPERS. 


CAMBRIDGE  PRELIMINARY  LOCAL  EXAMINATION, 
1896.  (2  hours.) 


Part  I. 

1.  Multiply  sixty  thousand  and  twenty-seven  by  seven  thousand  and 
nine,  and  state  the  result  in  words. 

2.  How  many  farthings  are  there  in  £159,  17s.  llfd? 

Find  the  total  cost  of  three  dozen  pocket  handkerchiefs  at  Is.  1( )d. 
each,  29  collars  at  9 \d.  each,  and  13  neckties  at  Is.  11 M  each. 

4.  Reduce  735934  ounces  to  tons,  &c. 

5.  Find  the  value  of  4  A-  +  6M  +  1111  +  1  jjl 

6.  Simplify  4§  x  5f  4%  ** 

7.  Express  as  a  decimal;  and  find  the  value  of  23-8  kilogrammes 
ot  copper  at  2  francs  5  centimes  per  kilogramme.  (1  franc  =  100  cen- 
tiin6s.  j 

8.  Find  the  value  of  if  of  £1  +  If  of  10s.  M.  +  3f|  of  £1,  Is.  id. 

9.  It  ^  of  an  estate  be  worth  £4655,  what  is  the  value  of  the 
remainder? 

10.  At  what  rate  per  cent  per  annum  will  £12  amount  to  £13  in  24 

years  at  simple  interest?  2 


Part  II. 

11.  Extract  the  square  root  of  45954841  and  of  457*5321. 

12.  Find  the  compound  interest  on  £125  for  3  years  at  5  per  cent 
per  annum. 

13.  Find  the  cost  of  carpeting  a  room  25  ft.  6  ins.  long,  and  15  ft 
9  ms.  wide,  with  carpet  2  ft.  3  ins.  broad  at  3s.  M.  a  yard 

14.  A  man’s  income  is  reduced  to  £522  after  he  has  paid  an  income-tax 
ot  sa.  in  the  £1.  Find  what  would  have  been  his  net  income  if  the  income- 
tax  had  been  7 d.  in  the  £1. 

15.  A  tradesman  marks  his  goods  at  prices  which  would  yield  him 
25  per  cent  profit  on  his  outlay,  but  he  allows  his  customers  10  per  cent 
discount.  If  his  receipts  are  £88,  2s.  Qd.,  find  what  his  profits  are 


CAMBRIDGE  LOCAL  EXAMINATIONS. 

JUNIORS,  1896.  (2  hours. ) 

A  1.  Divide  three  million  four  hundred  and  eighty-two  thousand  five 
hundred  and  two  by  two  hundred  and  fifty-seven. 

A  2.  Find  the  Greatest  Common  Measure  of  168543  and  314675. 

A3.  Find  the  value  of  17  tons  6  cwts.  1  qr.  20  lbs.  at  £11,  4s.  a  ton. 
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A  4.  What  weight  of  copper  is  worth  723  francs  69  centimes  if  1  kilo¬ 
gramme  be  worth  1  franc  29  centimes?  [1  franc  =  100  centimes.] 

A  5.  Find  the  square  root  of  190*817  correct  to  five  significant  figures 
[ i.e .  the  answer  is  to  contain  five  figures  and  to  differ  as  little  as  possible 
from  the  exact  value  of  the  square  root]. 

A  6.  Find  the  simple  interest  on  £518,  19s.  2 d.  for  170  days  at  9| 
per  cent  per  annum. 


B  1.  Simplify  (1) 


5h  x  ia -bif  -  A-MA  . 


(2)  of  £2,  7s.  lid.  +  i V  of  *18  of  Is.  3d.  -  &  of  2s.  7 d. 


B  2.  (1)  How  many  pieces  each  exactly  *00189  yds.  long  can  be  cut  from 
a  rod  *0976  yds.  long,  and  what  is  the  length  of  the  piece  left  over  ex¬ 
pressed  as  a  decimal  of  a  yard? 

(2)  Add  together  l*8i,  *032i,  and  3*20746382. 

B  3.  How  far  will  a  man  have  to  walk  while  ploughing  ten  acres  if  the 
distance  from  the  middle  of  one  furrow  to  the  middle  of  the  next  be  15 
inches?  Do  not  make  any  allowance  for  turning. 

B  4.  A  bicycle  manufacturer  prints  in  his  lists  a  price  which  would  give 
him  a  profit  of  60  per  cent  on  the  cost  of  manufacture,  and  then  allows 
for  “cash  down”  a  discount  of  22  per  cent  off  the  list  price:  what  profit 
per  cent  does  he  actually  make? 

B  5.  Find  the  compound  interest  on  £1250  for  4  years  at  4  per  cent 
per  annum  correct  to  the  nearest  penny. 

B  6.  The  driving-wheels  of  a  locomotive  are  7  ft.  8  ins.  in  diameter, 
the  small  wheels  3  ft.  8  ins.  in  diameter,  and  one  spoke  in  each  wheel  is 
painted  red.  At  the  start  all  the  painted  spokes  are  upright  and  above  the 
axle ;  how  many  more  times  in  the  first  5  miles  will  they  all  be  upright 
and  above  the  axle  at  the  same  instant? 

The  circumference  of  a  wheel  is  to  be  taken  as  of  its  diameter. 


SENIORS,  1896.  (2  hours.) 

A  1.  If  the  total  revenue  of  a  country,  whose  population  is  34,908,560, 
is  £107,780,179,  find  the  average  amount  of  revenue  raised  per  head  of 
the  population. 

A  2.  Simplify  the  expressions — 

(i)  (*  +  *  +  !)x(17T<y-llA);  (ii)  3"  ~^§o°ff  **  of  £39,  17a.  40. 

A3.  Divide  -0100947  by  39-9, 
and  find  the  value  of  1*054  x  l*i74603  X  1*615384. 

A  4.  The  fare  for  a  certain  railway  journey  is  18  francs  70  centimes; 
while  for  another  journey,  87  kilometres  longer  than  the  former,  the  fare 
is  24  francs  20  centimes.  Find  the  length  of  each  journey,  the  rate  per 
kilometre  being  the  same  for  both. 

A  5.  Find  the  interest  on  £19,314,  11s.  8 d.  for  19  days  at  the  rate  of 
4  per  cent  per  annum. 

A  6.  A  greengrocer  sells  at  sixpence  per  peck  potatoes  which  he  bought 
at  £3,  2s.  6 d.  per  ton,  thereby  making  a  profit  of  28  per  cent.  Find  the 
weight  of  a  peck  of  potatoes. 

B  1.  Find  the  l.c.m.  of  3127,  3551,  and  3953. 

Find  the  greatest  number  which  is  such  that,  when  12288,  19139, 
and  28200  are  divided  by  it,  the  remainders  are  all  the  same, 


CAMBRIDGE  HIGHER  LOCAL  EXAMINATIONS. 
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,  .  ®  railway  between  two  stations  A  and  B  ascends  at  a  gradient  of 

1  in  275  from  A  to  a  place  C,  distant  16g  miles  from  A,  and  then  descends 
at  a  gradient  of  1  m  165  from  C  to  B.  If  the  station  at  B  is  28  feet  lower 
than  that  at  A,  find  the  distance  from  A  to  B. 

B  3.  A  man  invests  £10,000  in  2g  per  cent  Consols  at  11  If,  inclusive 

Fmu  WltJjln  a  Penny  W  the  amount  of  Consols  he  will 
ootain,  (2)  the  sum  he  will  receive  each  quarter  for  interest. 

B  4.  A  man  in  his  will  bequeathed  £1000  to  his  widow,  and  £1500  in 
legacies  to  various  institutions,  and  directed  that  one-third  of  the  residue 
°*  hls  Property  should  go  to  his  widow,  and  that  the  remaining  two-thirds 
should  be  equally  divided  amongst  his  three  children.  If  the  widow  re¬ 
ceived  altogether  £4000  more  than  each  child,  what  was  the  value  of  the 
property  which  the  man  left? 

B  5.  If  the  children  bom  in  the  United  Kingdom  consist  of  males  and 
females  in  the  ratio  of  81  to  80,  while  the  population  always  consists  of 
males  and  females  in  the  ratio  of  27  to  28,  find  the  average  length  of  life 
ot  all  the  females  born,  assuming  that  45  years  is  the  average  length  of 
life  ot  the  males,  and  neglecting  the  effects  of  immigration  and  emigration. 


CAMBRIDGE  HIGHER  LOCAL  EXAMINATIONS. 

December ,  1896.  (2  hours.) 

Part  I. 

1.  In  a  certain  town  there  are  15933  white  and  50055  black  inhabi- 
tants  Express  m  its  simplest  form  the  ratio  of  the  number  of  the  white 
inhabitants  to  the  whole  population. 

2.  Simplify  2_  X  1*  X  (6§  -  lj)  ^  3g  -  1^ 

Iff  ~  tV  3-^j-  +  If#' 

3.  Assuming  that  a  gramme  is  -0022  of  a  pound  avoirdupois,  find  the 
value  of  a  ton  of  metal  at  the  price  of  2s.  Id.  per  kilogramme. 

4.  State  the  rule  for  the  division  of  one  decimal  fraction  by  another 

and  prove  its  truth.  J  ’ 

,  Di™*e  4-953  by  -1524,  and  from  this  result  deduce  the  quotient 
when  495-3  is  divided  by  -0001524. 

5.  A  man  can  afford  £125  for  rent,  rates,  and  house-tax.  If  the 
house-tax  is  9d.  per  pound  upon  the  whole  rent,  and  the  rates  are  3s  10 d 
per  pound  upon  g  of  the  rent,  find,  to  the  nearest  shilling,  how  much 
rent  he  can  pay. 

6.  Show  that  the  difference  between  true  discount  and  bankers’  dis¬ 
count  is  the  interest  on  the  true  discount. 

Upon  what  sum,  due  6  months  hence,  is  the  difference  between  true 
discount  and  bankers’  discount  equal  to  £1,  0s.  3d.,  interest  being 
reckoned  at  4^  per  cent  per  annum? 

1  ^ A  grocer  buys  two  kinds  of  tea  costing  respectively  Is.  Ibd.  and 

Is.  Id.  per  lb.  In  what  proportion  must  he  mix  them  so  as  to  make  a 
5s°9d  ?  15  Per  CGnt  ^  selling  the  mixture  at  the  rate  of  4  lbs.  for 

. ,  8*  £  invests  £1000  in  3  per  cent  stock  at  the  price  of  105.  At 
the  end  of  the  first  year  he  invests  the  year’s  dividend  in  the  same  stock 
at  H>7 ;  at  the  end  of  the  second  year  he  invests  the  whole  dividend  for 
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that  year  in  the  same  stock  at  108.  What  is  his  dividend  for  the  third 
year,  to  the  nearest  penny? 

Part  II. 

9.  In  a  race  B  starts  a  certain  distance  ahead  of  A,  and  C  an  equal 
distance  ahead  of  B.  If  A  passes  B  in  12  minutes,  and  9  minutes  after¬ 
wards  passes  C,  in  what  time  from  the  start  will  B  pass  C? 

10.  In  an  orphan  asylum  for  a  certain  quarter  of  the  year  in  which  the 
average  number  of  boys  was  104,  and  that  of  girls  72,  the  whole  cost  of 
keep  was  £669,  126*.  0 d.f  while  for  a  single  month  in  which  the  number  of 
boys  was  91,  and  that  of  girls  60,  the  cost  was  £191,  17s.  0 d.  What  is 
the  ratio  of  the  cost  of  a  girl  to  that  of  a  boy? 

11.  Three  persons  A,  B,  C  share  a  cask  of  beer.  B  and  C  would  finish 
it  in  20  days,  C  and  A  in  24  days,  and  B  and  A  in  30  days.  After 
they  have  shared  it  together  for  8  days,  C  goes  away  and  A  and  B  share 
it  for  12  days  more ;  if  then  B  goes  away,  how  much  longer  will  it  last 
for  A? 

12.  If  I  walk  to  the  station  at  the  rate  of  4  miles  an  hour  I  shall 
arrive  one  minute  too  late  for  a  certain  train,  but  if  I  run  at  the  rate  of 
9  miles  an  hour  I  shall  arrive  3  minutes  too  early ;  find  the  distance,  in 
yards,  of  the  station  from  my  starting-point. 


CAMBRIDGE  UNIVERSITY  PREVIOUS  EXAMINATION. 

October ,  1896.  (2^  hours.) 

1.  Find  the  cost  of  67f  yards  of  cloth  at  4 s.  5d.  per  yard. 

2.  Find  the  highest  common  factor  of  102765  and  82654. 

What  is  the  least  number,  which,  when  divided  by  96  and  112,  has 
in  each  case  5  as  remainder? 

3.  Multiply  25*025  by  -404.  Add  together  4-756,  -227,  and 
giving  the  sum  as  a  decimal. 

4.  Find  in  yards  the  length  of  a  side  of  a  square  field,  whose  area  is 
1  acre  2  roods  30  poles  22  sq.  yds.  6  sq.  ft.  108  sq.  ins. 

5.  Find  the  amount  (correct  to  a  penny)  of  £4750  in  3  years  at  34 
per  cent  compound  interest. 

6.  If  a  man  gain  4  per  cent  by  selling  articles  at  10s.  10 d.  each,  what 
price  must  he  charge  for  100  that  he  may  gain  £4? 

7.  11  cubic  inches  of  iron  weigh  as  much  as  7  cubic  inches  of  lead, 
and  the  price  per  ton  of  lead  is  £16  and  of  iron  £5.  Find  the  value  of 
a  block  of  lead  of  half  the  size  of  a  block  of  iron  worth  £4,  4s.  7 d. 

8.  A  train  from  London  to  Cambridge  (55£  miles)  is  timed  to  run 
throughout  at  45  miles  per  hour.  If  it  is  3  minutes  behind  time  when 
it  has  been  running  for  30  minutes,  at  what  rate  must  it  travel  for  the 
remaining  distance  if  it  is  to  arrive  punctually? 

9.  What  sum  must  be  invested  in  4£  per  cent  stock  at  1024  to  pro¬ 
duce  an  income  of  £363? 

10.  A  cistern  has  two  taps  A  and  B  by  which  water  runs  in,  and  another 
C  fixed  in  the  bottom  by  which  water  runs  out.  When  A  and  C  are  open 
the  eistem  is  filled  in  24  min. ;  when  B,  C  are  open  in  18  min. ;  when 
A,  B,  and  C  are  open  in  6  min.  Find  how  long  it  will  take  to  fill  the 
cistern  when  A,  B  are  open  and  C  is  closed. 


OXFORD  LOCAL  EXAMINATIONS. 
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OXFORD  LOCAL  EXAMINATIONS. 

JUNIORS,  1897.  (2  hours.) 

1.  Simplify  (1)  fjff  j  (2)  _  24  +  11. 

2.  Divide  -021  by  the  product  of  1*5  and  *28:  and  exnress  a 

?42  of  ;“ght  the  differenee  between  -063  ofPa  quarter  and 

3.  Multiply  5.621  by  3f:  and  find  the  value  of  -0585  of  £1. 

4.  Find  the  cost  of  5  ozs  6  dwts.  16  grs.  at  £3,  7s.  6d.  an  oz. 

6  Tn  a  °  a  t0n?f  metal„ls  worth  £68,  what  is  the  value  of  51  tons? 

Der  cent  ner'n  y  dayS  TlU  the  Slmple  interest  on  £2433,  6s.  8d.  at  5 
per  cent  per  annum  amount  to  exactly  £100? 

A’s  wate°saarf038*PiArfe °f  which  B  can  do  in  3J  days.  If 

a  s  wages  are  ,18*.  6 d.  a  week  and  B’s  wages  27s.  6d.  a  week  what  would 
A  receive  for  doing  a  piece  of  work  which  B  would  do  for  £5,’ 10s.  ? 

27  miles  an^honr  tha  °  minutes  longer  to  do  a  journey  when  it  is  running 

iTength  of  tr/oumeT  rlm"mS  30  “  W  Det“ 

-  ?'  (>n  'vbat  sum  of  money  would  the  compound  interest  for  3  years  at 
per  cent  per  annum  exceed  the  simple  interest  by  £38,  2s.  (id. ’ 

lonAVWfc  ^nk’  xides  and  a  bottom  1  inch  thick,  is  21  ft. 
How’  11  S'  brt°ad>  and  .11  ft-  1  in.  deep,  when  measured  eternally 
1000  ozsf  °f  "  WlU  U  contain>  if  1  cubic  foot  of  water  weighs 

_11,  Tw?  niixtures  of  milk  and  water,  containing  34  per  cent  and  46 
per  cent  of  milk  respectively,  are  mixed  together  in  the  proportion  of  2 
Sid  i  °L  e  latt6r  t0  1  «allon  of  the  former,  and  the  resuhSg  mixture  is 
^ned  olht  quart  ,  “  ®  Salions  °f  “ilk  oost  10*.,  what  pe^cerlge  ls 
gained  on  the  original  outlay,  after  deducting  from  the  profits  the  cost  of 
e  ivering  the  mixture  to  customers,  which  amounts  to  2d.  a  gallon’ 
nut  it  h»lfo  B  el  1nf°  partnership  on  the  following  term?:  (1)  B  is  to 

Fs  to  8  °h  ^Pltal  ¥ain  as  Ai  A-  ^bo  ft  the  working  partner! 

is  to  receive  8  per  cent  on  his  capital,  and  B  is  to  receive  4  per  cent  on 

his  capital  out  of  the  profits;  (3)  the  rest  of  the  profits  are  to  be  diFidFd 
between  them  in  the  ratio  of  their  respective  capitals.  At  the  end  of  the 

£  ETiiSZr  in  a11  £2456> and  B  £3084-  What  fASSSii  & 


1  Simplify.  SENIORS,  1896.  (2  hours.) 

(f)  { Iff  +  4J  x  1/,}  -r-{5£  -  7|  4-  9^}; 

(2)  .45  of  16*.  6d.  +  -227  of  9s.  2d. 

•24 140625*  oTa  ton  to  cfto.fqjflc.^  **  °f  £5;  and  reduoe 

weighingg02ldozsW°3rtdwta’  le'S?  **  ^  ^  ^  °f  a  lump 

5  the  3qUf re  r00t  of  &  correct  to  4  decimal  places. 

jj-f  &.6w «  rs 

the  first  class  fare  was  reduced  by  2d.  in  the  shilling  and  the  second  by 
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Id.  in  the  shilling.  In  a  year  the  numbers  of  first,  second,  and  third  class 
passengers  were  respectively  as  9  :  12  :  26,  and  the  money  taken  at  the 
booking-offices  was  £1088 ;  how  much  was  paid  by  first  class  passengers? 

or,  6*.  A,  B,  and  C  rent  land ;  A  puts  500  sheep  on  it  for  4  months, 
B  600  for  3  months,  and  C  1200  for  2  months.  If  the  whole  rent  is 
£279,  how  much  should  each  pay? 

Either ,  7.  A  man  invested  a  sum  of  money  partly  in  3  per  cent  stock 
at  99  and  partly  in  4  per  cent  stock  at  101.  When  the  4  per  cents 
had  risen  to  114,  he  sold  out  this  stock  and  invested  the  money  realized 
in  2£  per  cent  stock  at  76.  He  thus  diminished  his  income  by  £12,  10s., 
but  increased  his  amount  of  stock  by  25  per  cent;  what  was  the  sum 
first  invested? 

or,  7*.  What  income  would  be  obtained  from  the  investment  of 
£10,500,  half  in  4  per  cent  stock  at  105,  and  half  in  5  per  cent  stock 
at  125? 

Either ,  8.  Determine,  in  ounces,  the  weight  of  an  open  tank  made  of 
iron  1£  inches  thick,  which,  when  full,  holds  23ff£  cwts.  of  water;  the 
length  of  the  interior  being  twice  the  breadth,  and  the  breadth  twice  the 
depth.  A  cubic  foot  of  water  weighs  1000  ozs.,  and  iron  is  8  times  as 
heavy  as  water. 

or,  8*.  A  rectangular  grass  plot  45  ft.  long  and  15  ft.  broad  is  sur¬ 
rounded  by  a  path  5  ft.  wide ;  what  is  the  area  of  the  path  ? 

Either ,  9.  A  merchant  bought  a  number  of  eggs,  of  which  25  per  cent 
were  broken  in  transit  and  the  remainder  were  sold  at  Is.  4 d.  per  dozen; 
the  expenses  were  10  per  cent  of  the  receipts,  and  the  net  gain  on  the 
transaction  £5.  He  calculated  that  if  10  per  cent  of  the  eggs  had  been 
broken,  and  his  expenses  had  been  16§  per  cent  of  his  receipts,  his  profit 
would  have  been  33£  per  cent.  How  many  eggs  were  bought,  and  what 
sum  did  they  cost? 

or,  9*.  A  tradesman  bought  a  quantity  of  tea,  and  sold  it  at  2s.  per  lb. , 
thereby  gaining  33£  percent;  if  his  total  gain  was  £14  what  weight  of 
tea  did  he  buy? 

Either ,  10.  A  contractor  undertook  to  make  15  miles  of  roadway  in 
40  weeks  for  £11,500;  180  men  working  8  hours  a  day  completed 

3  miles  in  10  weeks ;  the  men  then  agreed  to  work  one  hour  a  day  over¬ 
time,  and,  some  boys  being  engaged  to  assist  them,  the  work  was  finished 
in  the  stipulated  time.  The  men  received  6 d.  an  hour,  with  Id.  an 
hour  extra  for  overtime,  and  the  boys  received  5d.  an  hour.  Assuming 
that  a  boy  did  as  much  work  in  3  hours  as  a  man  in  2,  and  that  there 
were  6  working  days  in  a  week,  find  the  profit  made  by  the  contractor. 

or,  10*.  A  farmer  engaged  a  number  of  men  and  boys  to  reap  com, 
the  men  were  to  receive  4s.  a  day  and  the  boys  2s.  6 d.;  if  the  work  of 
3  boys  was  equal  to  that  of  2  men,  and  4  men  and  5  boys  could  reap 
22  acres  in  4  days,  what  sum  should  6  men  and  7  boys  receive  for 
reaping  48  acres? 


OXFORD  AND  CAMBRIDGE  SCHOOL  EXAMINATIONS. 
LOWER  CERTIFICATES,  1897.  (1J  hours.) 

1.  Find  the  sum  of  the  quotient  and  the  remainder  when  38789  is 
divided  by  3478. 

2.  How  much  money  must  be  divided  among  37  men  so  that  each  may 
receive  £4,  7  s.  9 d.l 
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3.  Reduce  231507  ozs.  to  tons,  &c.;  and  5  miles  3 
to  inches. 

4.  Find  the  greatest  common  factor  of  the  numbers 
and  also  find  their  least  common  multiple. 

5.  Simplify: 

(1)  (§  +  i)-M6f  -  18); 

-00843  x  (1-0351  -  -9726) 

F405  '• 


furlongs  17  poles 
6254  and  10653, 


6.  Find  correct  to  four  decimal  places,  what  fractional  part  8s.  10 U 

is  oi  dbll.  7s.  9 £d.?  2  ’ 

7.  Find  by  practice  the  value  of  127  things  at  £1,  9s.  4 £d.  each. 

Find  to  the  nearest  franc  the  cost  of  making  a  railway  27345  metres 

long:  the  cost  per  kilometre  being  303625  francs. 

8.  A  wall  is  54  yards  long,  6  feet  high,  and  18  inches  thick :  find 
how  many  bricks  it  will  contain  if  the  dimensions  of  each  brick  be  9  inches 
b7  inches  by  3  inches,  and  no  allowance  be  made  for  the  space  occu¬ 
pied  by  the  mortar. 

?•  Find,th?  value  of  -5  of  £560,  4s.  7i d.  +  1-2  of  2-1875  pence. 

10.  find  the  simple  interest  on  £1368,  15s.  for  106  davs  at  4?  per 

cent  per  annum.  r 

11.  A  watch  which  gains  one  second  in  every  minute  was  set  right  at 
b  a.m.  ;  what  was  the  true  time  in  the  evening  of  the  same  day  when  the 
watch  indicated  a  quarter  past  9  o’clock  ? 


HIGHER  CERTIFICATES,  1897.  (2  hours.) 


oi  wei8ht  of  coal  at  16s.  lid.  per  ton  can  be  bought  for  £416, 

; 


2.  Two  sets  of  telegraph  wires  are  carried  on  opposite  sides  of  a  railway 
on  posts  whose  distances  apart  are  275  feet  in  one  case,  and  135  feet  in 
the  other.  An  engine  starts  from  a  point  where  two  posts  are  exactly 
opposite  one  another,  runs  an  exact  number  of  quarter-miles,  and  stops  at 
a  point  where  two  posts  are  again  exactly  opposite  one  another.  Find  the 
least  distance  which  the  engine  can  have  travelled. 


3.  Simplify  3 _ 4-  _ 5 


4.  Multiply  together  25-63  and  2-463. 

Find  the  quotient  of  -247329  by  -00574  correct  to  5  places  of  decimals. 

5.  Assuming  that  a  square  metre  is  1-196  of  a  square  yard,  find  the 
number  of  acres  in  a  square  kilometre,  neglecting  fractions  of  an  acre. 

6.  Find  correct  to  the  nearest  farthing  the  compound  interest  on  £2440 
for  three  years  at  2£  per  cent,  interest  being  payable  yearly. 

,7*  ^  gives  B  a  bill  for  £1035,  3s.  due  8  months  hence  in  exchange  for 
a  bill  for  £1075,  18s.  due  16  months  hence.  If  the  true  present  values 
correspond  to  a  rate  of  interest  of  4£  per  cent  per  annum,  determine 
parties  to  the  transaction  is  the  gainer,  and  by  how  much. 

8.  Two  casks  originally  contain  60  gallons  of  wine  and  30  gallons  of 
water  respectively.  On  three  successive  occasions  12  gallons  of  liquid  are 
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drawn  from  each  cask  and  placed  in  the  other.  Express  in  gallons  and 
decimals  of  a  gallon  the  quantity  of  wine  now  in  each  cask. 

9.  A  piece  of  work  can  be  done  by  3  men  and  4  boys  in  6  days,  by 
3  men  and  1  boy  in  8  days,  and  by  4  women  and  8  boys  in  5  days. 
How  long  would  a  woman  take  to  complete  the  work  single-handed  ? 

10.  Assuming  that  a  cubic  foot  of  water  weighs  1000  ozs.,  determine 
what  fraction  of  a  ton  of  water  is  required  to  fill  a  cistern  3  ft.  8  ins.  long, 
2  ft.  8  ins.  wide,  and  2  ft.  deep. 

Assuming  the  above  cistern  to  have  no  lid  and  to  be  made  of  wood 
2  ins.  thick,  find  the  cost  of  completely  covering  the  wopd  with  paint  at 
9 d.  per  square  foot. 

11.  A  banker  invests  half  the  money  deposited  by  his  clients  in  4  per 
cent  preference  stock  at  150,  and  lends  a  quarter  of  it  on  mortgages  at 
5  per  cent,  keeping  the  remainder  in  cash  at  the  bank.  After  paying 
2  per  cent  interest  on  deposits,  he  has  an  average  annual  balance  of  £1000 
in  his  favour.  Find  the  average  amount  of  the  deposits  to  the  nearest 
pound. 

12.  At  the  beginning  of  a  year  a  man  invests  £9000  in  3  per  cent  stock 
at  117,  and  £7200  in  2f  per  cent  stock  at  108.  At  the  beginning  of  the 
next  year  when  both  stocks  are  at  111  he  sells  them.  Assuming  him  to 
have  received  one  year’s  interest  on  each  stock,  and  to  have  paid  a  broker¬ 
age  of  5s.  per  £100  of  stock  on  the  latter  transaction  but  not  on  the 
former,  find  how  much  he  has  gained  on  the  whole. 

[Any  number  of  the  following  six  questions  may  be  substituted  for  an 
equal  number  of  the  questions  7-12.  The  marks  for  questions 
A-F  are  lower  than  those  for  7-12.~\ 

A.  What  is  the  cost  of  311  articles  at  £3,  11s.  7\d.  each? 

B.  Find  to  the  nearest  farthing  the  value  of  *8d.  +  -18s.  +  -118  of  a 
guinea. 

C.  Find  the  square  root  of  9*0707  correct  to  6  places  of  decimals. 

D.  Beer  is  bought  wholesale  at  1 5s.  4 d.  the  18  gallon  cask,  and  sold 
retail  at  2d.  a  pint.  What  is  the  profit  per  cent  on  the  outlay? 

E.  Find  the  cost  of  papering  a  room  18  ft.  6  ins.  long,  15  ft.  wide, 
and  10  ft.  6  ins.  high  with  paper  2  ft.  6  ins.  wide  at  5d.  a  yard. 

F.  A  man  sells  out  £1225  of  2|  per  cent  stock  at  109  and  invests  the 
proceeds  in  4  per  cent  stock  at  140.  What  is  the  resulting  change  in  his 
income? 


COLLEGE  OF  PEECEPTOES  EXAMINATIONS. 

CERTIFICATE— Third  Class.  Xmas ,  1896.  (2  hours.) 

1.  Multiply  14830201  by  3851,  find  verify  your  answer  by  division. 

2.  Divide  135  tons  4  cwts.  3  qrs.  14  lbs.  by  42;  and  reduce  9 

miles  3  fur.  30  po.  1  yd.  2  ft.  to  feet. 

3.  From  271  times  £35,  4s.  2d.  take  £9441,  6s.  8 d.,  and  divide  the 

remainder  by  89. 

4.  I  buy  500  oranges  at  2  for  three-halfpence,  and  again  500  more 
at  2  for  threepence;  after  which  60  of  the  better  sort  are  eaten ;  I  then 
sell  the  remainder  at  five  farthings  each.  How  much  do  I  gain  or  lose? 

5.  Calculate,  by  Practice,  the  cost  of  1896  boxes  of  cigars  at 

£1,  19s.  5\d.  each. 
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6.  In  what  time  will  a  careful  workman  save  £45,  14s.  3d.  who  earns 
weekly  £2,  10s.  9 \d.  and  expends  in  five  weeks  £7,  12s.  4 \d.  ? 

7.  Find  the  Greatest  Common  Measure  of  75582  and  42237,  and  the 
Least  Common  Multiple  of  12,  20,  24,  54,  81,  63. 

8.  Find  the  value  of  6§  +  7f  +  8f  +  9f.  Find  also  the  difference 
between  6§  and  4£. 

9.  Reduce  to  their  simplest  values — 

(i.)  (3|  x  6i  x  i)  -  (i  x  A);  (ii.)  ,’tx|x 

10.  A  clock,  which  loses  6  minutes  in  15  hours,  is  5  minutes  too 
fast  at  midnight  on  Monday.  What  time  will  it  indicate  on  the  following 
Thursday  at  5  o’clock  in  the  afternoon,  true  time? 

CERTIFICATE — Second  Class.  Xmas,  1896.  (2  hours. ) 

1.  Determine  the  value  of  seven  million  one  hundred  and  twenty-eight 
trinkets  at  Is.  4 %d.  the  twelve  dozens. 

2.  How  many  telegraph  poles  will  be  required  for  wires  extending  73 
miles  3  furlongs  16  rods,  supposing  the  interval  between  any  two  poles 
to  be  99  feet? 

3.  If  3  sheep  per  acre  are  sufficient  for  prairie  land,  how  many  may  feed 
upon  a  plot  240  miles  long  by  18  miles  broad? 

4.  Reduce  6J  -  {13f  x  ^  of  ff  +  f  of  -gfa }  to  a  single  fraction  in  its 
lowest  terms. 

5.  If  in  a  Division  sum  the  dividend  is  483-758  and  the  quotient  is 
99-95,  what  is  the  divisor? 

6.  Add  together  4-5,  5-6,  7-16,  and  8-279. 

7.  Find  (by  Practice),  to  the  nearest  penny,  the  value  of  11  tons  17 
cwts.  3  qrs.  21  lbs.  at  £4,  17s.  6 d.  a  ton.  ( Most  easily  done  by  Decimals.) 

8.  Obtain  the  amount  of  £72,552,  10s.,  when  put  out  at  4£  per  cent 
simple  interest  for  5£  years. 

9.  Square  11-111. 

10.  Obtain  the  square  root  of  49381-7284. 

11.  If  a  French  kilometre  be  taken  as  containing  1093-4  English  yards, 
what  fraction  will  7  decametres  be  of  49  miles? 

12.  If  a  litre  equals  a  cubic  decimetre  and  contains  1-76  pints,  how 
many  (1)  hectolitres,  (2)  pints  will  be  contained  in  a  tank  whose  capacity 
is  22  cubic  hectometres? 

13.  An  exhibition  has  17,525  visitors.  Of  these  a  fifth  hold  season- 
tickets,  each  costing  a  certain  number  of  half-sovereigns.  Of  the  remainder 
a  fifth  purchase  day -tickets  costing  the  like  number  of  half-crowns,  and  the 
rest  pay  the  same  number  of  shillings  for  their  evening-tickets.  The  pro¬ 
ceeds  of  the  exhibition  are  £7991,  8s.  What  were  the  three  entrance 
charges? 


CERTIFICATE— First  Class.  Xmas,  1896.  (2  hours.) 

Part  I. 

1.  How  long  will  a  man  take  to  walk  8  miles  165  yards  if  he  walks 
at  the  uniform  rate  of  105  steps  per  minute,  and  each  step  is  2  ft.  9  ins. 
long? 

2.  Multiply  ~  by  {2f  +  f  of  2*  -  1*}. 
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3.  Divide  -00015573  by  the  square  of  *23  increased  by  one  tenth  of 
the  cube  of  -2. 

4.  The  value  of  -1625  of  a  field  at  £17  per  acre  is  £40,  Is.  1  %d. 
How  much  is  the  field  worth? 

If  the  area  of  the  field  is  *0805  of  the  area  of  the  farm  to  which  it 
belongs,  what  is  the  area  of  the  farm? 

5.  Express  2  gals.  3  qts.  1  pt.  as  a  decimal  of  a  cubic  foot,  correct 
to  5  places,  assuming  that  a  gallon  contains  277*274  cub.  ins. 

6.  Taking  a  sovereign  to  be  worth  20*42  marks,  find,  correct  to  pence, 
the  value  of  1200  marks,  and  the  rate  per  cent  of  the  profit  made  by  ; 
selling  for  a  shilling  an  article  which  cost  a  mark. 

7.  Find  the  simple  interest  on  £494,  10s.  for  3  years  at  2\  per  cent 
per  annum ;  also,  by  how  much  it  exceeds  the  true  discount  on  that  sum, 
due  in  3  years,  at  2\  per  cent  per  annum  simple  interest. 

8.  A  man  bought  £1000  stock  in  2f  per  cent  Consols  at  105f.  What 
is  the  lowest  price  at  which  he  may  sell  the  stock  so  as  to  make  not  less 
than  20  guineas  profit?  [Brokerage  £  per  cent.] 

9.  A  rectangular  walled  yard  is  50  yds.  long  and  35  yds.  wide.  All 
round  the  yard  next  the  wall  is  a  path  6  ft.  wide.  Find  the  area  of  the 
path  in  square  feet. 

In  the  middle  of  the  yard  is  a  square,  each  of  whose  sides  is  parallel 
to  a  wall  and  5  yds.  long,  and  from  the  middle  of  each  side  of  the 
square  a  path  4£  ft.  wide  leads  directly  to  the  outer  path.  How 
many  cubic  yards  of  gravel  will  be  required  to  cover  all  the  paths  and 
the  square  to  a  depth  of  4  ins.? 

Part  II. 

10.  Alter  the  number  873029067  by  putting  significant  figures  in  place 
of  the  noughts,  and  thus  obtain  a  number  exactly  divisible  by  99. 

11.  If  12  men  can  do  a  certain  amount  of  hoeing  in  9  days,  working 
10  hours  per  day,  how  many  men  should  a  farmer  set  to  work  to  do  3 
times  that  amount  of  hoeing  in  15  days,  working  8  hours  per  day,  he 
being  aware  that  3  men  will  join  them  at  the  beginning  of  the  fourth  day, 
and  4  more  men  at  the  beginning  of  the  tenth  day? 

12.  A  bought  lambs  at  a  certain  price  per  lamb  and  sold  one-third  of 
them  to  B  and  the  rest  to  C.  His  actual  profit  on  those  sold  to  C  was 
three  times  as  great  as  that  made  on  those  sold  to  B,  and  his  whole  profit 
was  at  the  rate  of  10§  per  cent.  The  price  paid  per  lamb  by  C  exceeded 
that  paid  by  B  by  one  shilling.  How  much  did  A  pay  for  one  lamb? 

13.  A’s  income  was  to  B’s  income  as  5  to  4.  A’s  income  was  increased 
5  per  cent,  and  B’s  income  increased  at  a  different  rate  per  cent.  Later 
on,  their  incomes  were  increased  at  the  same  rates,  when  A’s  income  was 
to  B’s  income  as  1125  to  1024.  At  what  rate  per  cent  was  B’s  income 
increased? 

PROFESSIONAL  PRELIMINARY  EXAMINATIONS. 

Second  Class,  1896.  (2  hours.) 

1.  In  a  division  sum  the  divisor  is  164600,  the  quotient  3854,  and  the 
remainder  26167.  Find  the  dividend. 

2.  How  many  steps  does  a  soldier  take  in  marching  4f  miles,  each  of 
his  steps  being  30  inches  in  length? 

3.  Reduce  £14789,  19s.  llfd.  to  farthings;  and  divide  £23596,  11s. 
8J d.  by  63. 
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4.  Divide  £430,  9s.  5Jd.  between  4  women  and  9  men,  giving  each 
woman  twice  as  much  as  a  man. 

5.  Find  the  cost  of  5  cwts.  2  qrs.  24  lbs.  at  *l\d.  per  pound. 

6.  Find  the  values  of — 

(i.)  (7J  +  §  +  A  +  2t&)  —  t2* ;  (ii.)  ^ 

7.  Reduce  §  of  %£  +  5£  to  a  decimal. 

8.  A  person  in  87  days  spends  £38,  19s.  4 In  how  many  days  will 
he  spend  £163,  9s.  9 at  the  same  rate? 

9.  Find  the  simple  interest  on  £645,  6s.  for  10£  years  at  3^  per  cent 
per  annum. 

10.  A  room  is  26  feet  3  inches  long  and  15  feet  9  inches  broad. 
Find  the  cost  of  covering  it  with  carpet  which  is  three-quarters  of  a  yard 
wide,  at  4s.  6 d.  per  yard. 

11.  Find  the  square  root  of  730*0804,  and  also  that  of  4f-ff. 

12.  One  metre  is  equal  to  3*28  English  feet,  and  one  French  foot  is 
equal  to  1*066  of  an  English  foot.  Express  one  French  foot  in  metres. 


First  Class,  1896.  (2  hours.) 

Part  I. 

1.  The  distance  between  two  wickets  was  marked  out  for  22  yards ; 
but  the  yard-measure  made  use  of  was  of  an  inch  too  short.  Find  the 
true  distance  which  was  marked  out. 

2.  Find  the  value  of  2£f  of  £32,  5s.  8 d.,  and  of  £36,  2s.  9 d.  divided 

by  H- 

3.  Simplify  the  expressions : — 

if  x  S  *  v 

(i.)  }x2fx|xl{xf;  (ii.)  - r  -  • 


4.  Divide  23*78  by  62*5,  and  6400  by  *04096;  and  reduce  3  hours 
42  minutes  39  seconds  to  the  decimal  of  a  year. 

5.  Find  (by  Practice)  the  cost  of  365£  tons  of  coals  at  13s.  5f d.  a  ton. 

6.  If  7  oxen  eat  an  acre  of  grass  in  6  days,  how  long  will  it  take 
17  oxen  to  eat  34  acres? 

7.  The  rate  of  interest  being  7  per  cent  per  annum,  what  is  the  dis¬ 
count  on  £1356,  13s.  4 d.  due  3  months  hence;  and  what  is  the  simple 
interest  on  the  same  sum  for  9  months? 

8.  Extract  the  square  root  of  3*14515926535,  or  that  of  to  seven 
places  of  decimals. 

9.  Given  that  a  French  metre  is  39*37079  inches,  show  that  the  differ¬ 
ence  between  5  miles  and  8  kilometres  is  very  nearly  51  yards.  [A 
kilometre  is  1000  metres.] 


Part  II. 

10.  Two  large  steam  ships  travel,  respectively,  due  north  and  due  west 
from  the  same  port,  one  at  the  rate  of  16  and  the  other  at  the  rate  of 
12  miles  an  hour.  Find  how  far  they  are  apart  at  the  end  of  6  hours. 

11.  40  English  navvies,  each  earning  7 s.  a  day,  do  the  same  amount 
of  work  in  30  days  which  56  Belgian  workmen,  each  earning  6  francs 
a  day,  require  40  days  to  complete.  Taking  the  value  of  the  franc  at 
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10c?.  in  English  money,  determine  which  class  of  workmen  is  most  profit¬ 
able  to  a  contractor.  If  a  contract  carried  out  by  navvies  cost  £6000, 
what  would  be  the  cost  of  the  same  contract  when  executed  by  Belgian 
workmen  ? 

12.  An  investor  has  £90,000  in  India  Stock,  and  has  the  choice  given 
him  by  the  Government  of  being  paid  off  at  par  or  of  receiving  £110  of 
Consols  at  2^  per  cent  for  each  £100  of  his  present  holding.  He  chooses 
to  be  paid  off  at  par,  and  then  invests  his  money  in  the  German  3  per 
cents  at  92.  Find  the  amount  of  his  stock  in  German  3  per  cents,  and 
the  excess  of  his  income  above  what  it  would  have  been  if  he  had  accepted 
the  proposed  conversion. 

13.  A  grazier  buys  92  head  of  cattle  for  £635;  he  pays  100  guineas 
in  rent,  and  his  expenses  in  labour  are  £15,  10s.  At  the  end  of  the  year 
he  sells  off  his  stock.  How  much  per  head  should  he  gain  by  the  sale  in 
order  that  he  may  realize  his  rent,  his  expenses,  and  obtain  10  per  cent 
upon  the  money  paid  for  his  stock  ? 


SCOTCH  LEAVING  CERTIFICATE,  1896. 

Lower  Grade.  (2£  hours.) 


1.  By  what  number  must  4766  be  multiplied  to  obtain  2759514  as 
product? 

2.  What  sum  will  remain  out  of  25  guineas,  after  paying  8s.  6 d.  for 
bread,  £2,  15s.  3 \d.  for  meat,  19s.  6 d.  for  fish,  8s.  10 \d.  for  vegetables, 
£1,  16s.  8c?.  for  groceries,  £1,  4s.  6 \d.  for  milk,  14s.  8c?.  for  washing, 
£3,  14s.  6g?.  for  dress,  £4,  13s.  6c?.  for  wages,  and  £5,  8s.  4c?.  for  rent? 

3.  A  steam-engine,  working  steadily  day  and  night,  consumes  a  hun¬ 
dred-weight  of  coal  in  7£  hours.  How  many  tons  will  be  used  in  100 
days? 

4.  An  army  of  145,600  men  loses  12£  per  cent  of  its  number  through 
disease,  and  15  per  cent  of  the  remainder  in  battle ;  how  many  men  are 
left? 

5.  (1)  Show  that  the  numbers  111  and  11111  are  prime  to  each  other. 

(2)  Find  the  least  common  multiple  of  the  even  numbers  from  2  to 

20,  inclusive. 

6.  A  grain  of  gold  if  beaten  into  gold-leaf  will  cover  67£  square  inches. 
Find,  in  yards,  the  length  of  the  side  of  a  square  that  can  be  covered  by  an 
ounce  Troy  of  gold-leaf. 


7.  Simplify  (1) 


17  18 


+  +  (2) 


-  H 


44  of  lj 
'  2f  of  3J* 


20  1  24  1  25  T  40’  '  '  7J  +  1* 

8.  Express  (1)  5  yds.  2  ft.  4  ins.  as  a  vulgar  fraction  of  a  mile. 

(2)  £2,  17s.  4c?.  as  a  decimal  fraction  of  £13,  8s.  9c?. 

9.  (1)  Multiply  *02475  by  *64,  and  divide  the  result  by  *000125. 

(2)  Reduce  to  a  single  vulgar  fraction 


10.  Find  the  total  rental  of  a  town  if  a  tax  of  9c?.  in  the  pound  on 
rents  brings  in  £2163,  14s.  3c?. 

11.  A  rectangular  tank  is  18  feet  long,  14  feet  broad,  and  10  feet 
deep.  Find  the  cost  of  painting  the  sides  and  bottom  of  the  inside  at 
Is.  He?,  the  square  yard. 

12.  At  what  rate  must  simple  interest  be  charged  in  order  that  £2375 
may  increase  to  £2826,  5s.  in  four  years? 


IRISH  INTERMEDIATE  EXAMINATIONS. 
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Higher  Grade,  1890.  (2£  hours.) 


1.  Find  the  values  of — 

(1)  b§-  of  3  furlongs  4  chains  3  yards  2  feet; 

(2)  1*9375  of  10  cubic  yards. 


2.  A  can  do  a  piece  of  work  in  14  days  of  9  hours*  and  B  can  do  the 
same  piece  in  12  days  of  7  hours.  How  long  will  they  take  to  do  it, 
working  together  for  8  hours  a  day? 

3.  Give  the  two  rules  for  the  determination  of  leap-year. 

On  what  day  will  a  child,  born  1st  June,  1897,  have  lived  exactly 
4000  days? 

4.  The  average  passenger  fare  on  a  railway  is  1  \d.  a  mile,  the  average 
journey  is  12  miles,  and  the  average  weekly  revenue  is  £710306.  Find 
the  average  number  of  passengers  in  a  week. 

5.  Simplify  the  expressions — 


(2)  *61936  x  9*6872  x  20*83. 


6.  The  sum  of  £189,  6s.  9d.  is  to  be  divided  between  7  men,  11 
women,  5  boys,  and  6  girls,  so  that  for  every  5s.  a  man  receives  a 
woman  may  get  2s.  lid.,  and  for  every  3s.  6d.  a  woman  receives  a  boy 
may  get  2s.  6 d.  and  a  girl  Is.  6d.  Find  how  much  each  person  receives. 

7.  What  sum  will  amount  to  £8334,  18s.  in  3  years  at  5  per  cent 
compound  interest? 

8.  A  square  enclosure  is  surrounded  by  a  roadway  whose  breadth  is 
one-eleventh  of  the  side  of  the  enclosure.  The  area  of  the  roadway  is 
1  acre  2  roods  28  square  poles  5  square  yards.  Find  the  length  of  the 
side  of  the  enclosure  in  feet. 

9.  A  man  invests  in  Government  stock  paying  2f  per  cent  interest, 
and  finds  that  after  paying  6d.  in  the  pound  income-tax,  his  net  income 
is  exactly  2^  per  cent  of  the  sum  invested.  At  what  price  did  he  pur¬ 
chase  the  stock? 


IRISH  INTERMEDIATE  EXAMINATIONS. 

Junior  Grade,  1896.  (3  hours.) 


1.  At  a  railway  station  during  the  year  1895  the  average  daily  loading 
of  waggons,  excluding  Sundays,  amounted  to  327  tons  13  cwts.  2  qrs. 
12  lbs. ;  find  the  total  loading  for  the  year. 

2.  Find  the  cost  of  painting  the  walls  of  a  room  43  feet  4  inches  by 
24  feet  10  inches,  and  10  feet  6  inches  high,  at  Is.  Gd.  per  square  yard. 

3.  The  ordinary  process  of  finding  the  Greatest  Common  Measure  of 
two  numbers  can  be  simplified  when  a  factor  common  to  the  two  is  evident, 
or  when  an  obvious  factor  of  one  is  clearly  not  a  factor  in  the  other.  Ex¬ 
plain  how  you  would  proceed  in  each  case. 

4.  If  a  clock  gains  2  minutes  24  seconds  in  24  hours  of  true  time, 
and  you  wish  to  have  it  right  at  6  p.m.  on  Thursday,  how  would  you 
arrange  the  hands  at  11  a.m.  on  the  previous  Tuesday? 

5.  If  24  men  can  excavate  840  cubic  yards  in  5  days,  working 
7  hours  a  day,  how  many  hours  a  day  will  20  men  have  to  work  to 
excavate  750  cubic  yards  in  4  days?  Any  5  of  the  former  can  do  as 
much  work  in  3  days  as  any  4  of  the  latter  in  4  days, 
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6.  In  making  gold  thread  a  cylinder  of  silver  weighing  7  lbs.  avoirdu¬ 
pois,  cased  with  3  ozs.  avoirdupois  of  gold,  is  drawn  through  holes  con¬ 
tinually  diminishing  in  diameter  until  200  ft.  of  the  thread  weighs  only 
1  drachm ;  find  the  entire  length  of  the  thread  in  miles,  &c. 

7.  A  piece  of  work  can  be  done  by  4  men  in  6  days,  or  by  5  women 
in  8  days ;  3  men  and  3  women  are  employed ;  what  is  the  total  expense 
if  a  man’s  daily  wage  is  2s.  8 d.,  and  a  woman’s  Is.  8 d.l 

8.  Simplify  18'§5714*  x 3  4 5 6 7'486  *  2‘25. 

•03  2-3 

9.  Find  by  Practice  the  price  of  192  casks  of  sugar,  each  weighing 
29  stones  11  lbs.  14  ozs.,  at  the  rate  of  11s.  8 d.  per  cwt. 

10.  A  sum  of  £116,  13s.  4 d.  is  lent  on  the  11th  March,  1892,  and  on 
the  16th  October  following  the  simple  interest  is  found  to  be  a  guinea  and 
a  half.  What  is  the  rate  of  interest? 

11.  If  £121,  13s.  4 d.  be  placed  at  simple  interest  at  3£  per  cent  on 
the  10th  December,  1893,  find  the  exact  day  on  which  the  sum  lent  would 
amount  to  £127,  8s.  4d. 

12.  A  bowling  green  whose  length  is  10  times  its  breadth  covers  an 
area  of  5  acres  3  roods  8  perches  18  sq.  yards ;  find  its  length. 

13.  Express,  in  its  simplest  form,  the  value  of 

V  4 • 5369 

14.  Find  the  area  of  one  surface  of  a  solid  cube  which  contains  1  foot 
30*416743  inches,  cubic  measure. 


Middle  Grade,  1897.  (3  hours.) 

1.  Ten  per  cent  of  a  battalion  were  absent  from  drill  on  a  certain  day, 
and  of  those  75  per  cent  were  sick ;  find  how  many  men  were  absent  who 
were  not  sick,  the  number  present  at  drill  on  the  occasion  being  576. 

2.  Simplify: 


of./ 


(1 -345)2  -  (-905)2 


i.i  +  m  x 


3.  One-fourth  of  the  subscribers  to  a  fund  gave  one  guinea  each,  one- 
third  a  pound  each,  one-fifth  ten  shillings  each,  one-twelfth  a  crown  each, 
while  the  subscriptions  of  the  rest  at  half  a  crown  each  came  to  £20 :  find 
the  total  sum  subscribed,  and  the  number  of  subscribers. 

4.  A  contractor  having  engaged  to  complete  a  work  in  a  certain  time 
employs  15  men  who  work  9  hours  a  day,  but  when  §  of  the  time  is 
expired  it  is  found  that  only  f  of  the  work  is  done ;  if  3  additional  men 
be  then  employed,  how  many  hours  a  day  must  all  work  to  finish  the  con¬ 
tract  in  the  required  time? 

5.  A  car  and  a  cyclist  start  together  on  a  journey  of  5£  miles,  the  car 
travelling  uniformly.  The  cyclist  while  on  the  footpath  travels  at  the  rate 
of  38  yards  to  33  of  the  car,  but  on  the  road  only  at  the  rate  of  10  yards 
to  11  of  the  car.  If  they  finish  together,  what  distance  of  the  journey  die! 
the  cyclist  ride  on  the  road? 

6.  The  width  of  a  rectangular  cistern  is  twice  its  height,  and  its  length 
is  five  times  its  height ;  what  are  its  dimensions  in  xeet  ii  it  holds  6£  tons 
of  water,  a  cubic  foot  of  water  weighing  62£  lbs.  ? 

7.  A  city  square  containing  37  acres  1  rood  39  perches  6£  square  yds. 
is  to  be  enclosed  by  a  railing ;  calculate  the  cost  at  15s.  6d.  per  yard. 
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8.  A  person  obtained  a  loan  at  6  per  cent  per  annum  simple  interest; 
but  being  unable  to  pay  the  debt  at  the  appointed  time,  the  loan  was  con¬ 
tinued  for  3  months  more  at  10  per  cent  per  annum.  The  interest  for 
the  whole  time  would  have  been  but  for  the  increased  rate  £7,  2s.  less 
than  what  it  was.  Find  the  amount  of  the  loan. 

9*  At  what  rate  per  cent  per  annum  did  a  banker  discount  a  bill  for 
£7460  due  in  6  months  for  which  he  paid  £7254,  17s.  as  its  present 
worth?  r 


10.  A  sum  of  £6375  is  to  be  divided  between  A  and  B,  who  are  re¬ 
spectively  18  and  19  years  old,  in  such  a  way  that,  if  their  portions  be 
invested  at  4  per  cent  per  annum  compound  interest,  they  shall  receive 
equal  amounts  on  reaching  21  years  of  age.  How  must  the  sum  be  now 
divided,  and  how  much  will  each  receive  when  21  years  old  ? 

11.  Apples  are  bought  at  the  rate  of  7  for  3d.;  half  of  them  are  sold 
at  5  for  2d.,  one-fifth  at  7  for  4 d.,  and  the  rest  at  7  for  5d.  What 
is  the  smallest  number  of  apples  that  can  be  so  dealt  in,  and  what  is  the 
gain  or  loss  per  cent? 

12.  Calculate  the  price  of  the  2\  per  cent  Consols  when  £8670  can  be 
purchased  for  £8279,  17s.  (brokerage  &  per  cent). 

lo  A  Persorl  Purchased  stock  amounting  to  £3000  in  the  2£  per  cents 
at  88.  He  sold  out  when  these  funds  fell  3  per  cent  and  invested  the 
proceeds  in  6  per  cent  railway  preference  shares  at  £180  per  £100  share. 
Find  the  alteration  in  his  income  (brokerage  to  be  neglected). 

14.  The  sum  of  the  true  discounts  at  6  per  cent  per  annum  and  at  4 
per  cent  per  annum,  on  a  bill  having  6  months  to  run,  is  £1  less  than  the 
discount  a^  5  per  cent  per  annum  on  a  bill  of  twice  the  amount, 
which  also  has  6  months  to  run.  Find  the  amount  of  the  first  bill. 


LONDON  UNIVERSITY  MATRICULATION 
EXAMINATIONS.  June,  1896. 

1.  Simplify  10-96  x  -942857i  476190. 

2.  In  what  years  in  the  present  century  has  the  29th  of  February  fallen 
on  a  Sunday? 

3.  A  tradesman  buys  milk  at  lid.  per  gallon,  and,  after  diluting  it 
with  water,  sells  it  at  3 \d.  per  quart,  making  a  profit  of  50  per  cent. 
What  proportion  of  water  did  he  add  to  the  milk? 

4.  I  he  difference  between  the  banker’s  discount  and  the  true  discount 
on  a  bill,  due  three  months  hence,  is  2s.  id.,  interest  being  reckoned  at 
3  per  cent  per  annum;  find  the  amount  of  the  bill  (to  the  nearest  penny). 


January ,  1897. 

1.  The  metre  was  originally  determined  so  that  forty  million  metres 
should  be  equal  to  the  earth’s  circumference:  a  metre  is  39-37  inches. 
Compute  from  these  data  the  mean  radius  of  the  earth  in  miles,  being 
given  that  the  circumference  of  a  circle  is  to  its  diameter  as  355  to  113. 

2.  (i.)  A  landlord’s  net  rental,  after  paying  5  per  cent  for  collection 

and  8d.  in  the  pound  income-tax  on  the  remainder ,  is  £580;  find  his  gross 
rental.  6 

(ii.)  Selling  articles  at  6s.  6d.  each,  a  dealer  makes  a  certain  percentage 
of  profit ;  on  increasing  the  price  to  7s.  Id.  his  percentage  of  profit  is  in¬ 
creased  by  10.  What  profit  is  he  making  at  the  latter  price? 

(  M  27  )  R 
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SCIENCE  AND  ART  DEPARTMENT,  May,  1896. 

1.  (a)  State  the  rule  for  the  division  of  one  decimal  fraction  by  another, 
and  find  the  first  five  decimal  places  of  the  quotient  of  0*1373  divided  by 
0*021. 

(6)  Reduce  the  following  fraction  to  its  simplest  form: — 

(3A)  X  (If  of  1*08) 

(1»)  X  (0*6  +  *)  ’ 

2.  (a)  Find  the  number  that  is  to  7§  in  the  ratio  of  £3,  Is.  3d.  to 
£4,  13s.  lid. 

(b)  Divide  204  into  three  parts,  proportional  to  the  numbers  7,  8,  9. 

3.  A  square  field  contains  6  acres  2  roods  19  poles  6|  square  yards; 
find  the  length  of  one  side  in  yards. 

4.  Find  by  Practice  the  value  of  12  tons  2  cwts.  3  qrs.  11  lbs.  of 
material  at  £17,  11s.  8 d.  per  ton. 

5.  (a)  Find  the  difference  between  the  simple  interest  and  the  compound 
interest  on  £2343,  15s.  for  two  years  at  4  per  cent  per  annum. 

(b)  Find  the  present  value  of  £84,  10s.  due  two  years  hence,  compound 
interest  being  reckoned  at  4  per  cent  per  annum. 

6.  A  man  buys  45  bushels  of  apples  at  2s.  6d.  a  bushel;  a  third  of 
them  is  spoilt ;  of  the  remainder  he  sells  a  third  at  2d.  a  pound,  and  two- 
thirds  at  4s.  a  bushel:  a  bushel  of  apples  weighs  40  lbs.  What  profit 
does  he  make?  And  what  is  his  profit  per  cent  of  his  outlay? 


CIVIL  SERVICE  EXAMINATIONS. 

BOY  COPYISTS* — February ,  1897.  (1^  hours.) 

1.  Under  what  condition  is  a  vulgar  fraction  equivalent  to  a  terminating 
decimal?  Prove  that  if  the  decimal  does  not  terminate  it  must  recur,  ana 
show,  when  the  denominator  is  a  prime  number,  what  is  the  limit  to  the 
number  of  figures  in  the  recurring  part. 

2.  A  publican  buys  beer  at  lOd.  per  gallon.  To  every  2  gallons  of 
beer  he  adds  a  pint  of  water,  and  he  sells  the  mixture  at  2d.  per  pint. 
What  is  his  gain  per  cent? 

3.  In  100  yards  race  A  can  give  B  10  yards  start  and  B  can  give  C 
20  yards,  a  dead  heat  resulting  in  both  cases.  How  many  yards  start  can 
A  give  C  ? 

4.  After  deducting  life  insurance  premium  £100  and  paying  income 
tax  at  8d.  in  the  £  on  the  remainder,  a  man’s  nett  income  is  £870.  What 
is  his  gross  income  ? 

5.  In  1871  the  Census  showed  that  the  population  of  a  certain  town 
had  increased  5  per  cent  on  that  of  1861.  In  1881  the  increase  was  10 
per  cent  on  the  population  of  1871,  and  in  1891  it  was  15  per  cent  on 
that  of  1881.  What  was  the  increase  per  cent  in  the  30  years  from  1861 
to  1891? 

6.  A  grocer  has  three  kinds  of  tea.  He  sells  some  of  one  kind  at  Is.  3d. 
per  lb.,  and  half  that  quantity  of  another  kind  at  Is.  6d.  per  lb.  His  sales 
of  the  third  kind  equal  in  weight  those  of  the  other  two  kinds  together. 
The  average  price  of  all  the  tea  sold  being  Is.  2d.  per  lb.,  find  the  price  of 
the  third  kind. 


*  There  were  also  25  elementary  questions  similar  to  those  set  to  candidates  for  the 
Excise. 
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ENGINEER  STUDENTS.*  1896.  (1J  hours.) 

pJ'J"  t0Wn  u28  Per,cent  of  the  inhabitants  were  born  in 

the  Wer!  b?™,  m  ,the  colc«y-  Of  the  former  four-sevenths 
rd  ?f.  flatter  81  persons  are  of  British  origin. 

al  of  Britoh  originT  mhabltants  of  the  if  18  per  cent  of  tfem 

ifi  LlreSe7?ir’oSUPP!i!d>  *wo.  pipes  A  and  B,  could  be  filled  by  A  in 

in  18  honr?d  ft®  ln  24  -h°KrS ;  lt  could  be  emPtied  by  another  pipe,  C, 
?  “  boulu  The  reservoir  being  empty  all  the  pipes  were  opened,  and 
the  water  was  allowed  to  flow  out  for  6  hours;  then  pipe  C  was  closed 
but  pipes  A  and  B  were  left  open.  In  what  time  was  the  reservoir  filled? 

t  ~*plam  cl<frly  tbe  meaning  of  the  term  Seale  of  Notation.  Multiply 
65-65  in  the  scale  of  7  by  tfie  number  which  is  represented  by  49  in  the 

fnrl'fi1  a.l  ?v.a  e ;  conJert  65650  from  the  deoil“al  scale  to  the^scale  of  7; 
and  fand  the  sum  of  your  two  results  in  the  scale  of  7 

fraction  6  the  tewS  fraction,  vulgar  fraction,  decimal  fraction,  improper 
fraction,  compound  fraction.  Find  the  L.C.M.  and  the  G.C.M.  of  the 

i^eacTcase1’  **’  ^  exPlalning  dearly  the  reasons  for  your  working 

and%Aftfieli*  iL  70  aCXeu  Was,  rolled  hya  roI»er  11  «•  in  circumference 
roller  in  ft  T  m  Wldth>.  and  another  field  of  63  acres  was  rolled  by  a 
roller  10  ft.  6  ms.  m  circumference  and  3  ft.  4  ins.  in  width-  the 
largerroUer^revolved  at  the  uniform  rate  of  1  revolution  in  3  seconds, 
and  the  smaller  at  the  uniform  rate  of  9  revolutions  in  25  seconds.  As! 

onl^rofw  Ho^f  the  fTd  oas  r°lled  only  °nce,  in  how  much  less  time  did 
one  roller  do  its  work  than  the  other? 

6.  Prove  the  rule  for  finding  the  square  root  of  any  whole  number, 
taking  any  number  between  1000  and  10,000  as  an  example.  Can  any 
other  method  be  employed  to  find  the  square  root  of  whole  numbers?  If 
so,  state  in  what  cases  it  may  be  employed. 


FEMALE  CLERKSHIPS  IN  THE  POST-OFFICE. 

October ,  1896.  (2^  hours.) 

and1  lTCd^116  ^reatest  Common  Measure,  and  find  that  of  11781,  13923, 

n  p  AThe*  °f  68?  17?’  and  an°tber  number  is  2380,  and  the 

O.UM.  of  the  three  numbers  is  17,  what  may  the  other  number  be? 

2.  1  wo  lots  of  coal  were  bought,  one  weighing  26  tons  3  cwts.  3  qrs 

and  the  other  15  tons  14  cwts.  1  qr.;  the  price  of  the  former  was 
Lbs.  3d.  per  ton,  and  the  average  price  of  the  two  together  was  165.  9 M 
per  ton  ;  what  was  the  price  per  ton  pf  the  otfier?  4 

3.  Two  clocks  are  set  right  simultaneously  at  12  noon,  one  of  which 
toses  6  seconds  per  hour,  and  the  other  gains  3  seconds  in  50  minutes. 
How  long  will  it  be  before  the  minute  hands  are  again  in  the  same  direction, 
and  what  will  then  be  the  time,  a.m.  or  p.m.,  by  each  clock? 

4.  Explain  the  terms  brokerage ,  at  par ,  stock. 

in01^  Per  at  110 ;  after  two  years  the  stock  is  con¬ 

verted  into  per  cent  stock;  after  two  years  more  1  sell  out  at  par. 


Excise.616  Were  al8°  26  elementary  (luestions  similar  to  those  set  to  candidates  for  the 
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Show  that  if  brokerage  of  J  per  cent  be  paid  on  investing  and  selling  out, 
my  capital,  with  accumulated  simple  interest,  has  increased  only  by  about 
4s.  6 \d.  per  £100. 

5.  Define  a  scale  of  notation  and  its  radix. 

What  is  the  condition  among  the  digits  in  a  scale  of  notation  of  which 
the  radix  is  an  odd  number,  that  a  given  number  is  (1)  odd,  (2)  even? 

6.  Calculate,  to  six  places  of  decimals,  the  value  of  the  following 

expression : —  11) 

16 1  i  _  5»ir3 +  Firs -  I  ~  ***• 

7.  Explain  the  contracted  method  employed  to  determine  approxi¬ 
mately  the  product  of  two  decimals.  By  this  method  multiply  *1116  by 
43  -  742853,  bringing  out  the  product,  correct  to  8  places  of  decimals. 

8.  Define  Present  Worth,  Discount,  and  Amount,  giving  simple  ex¬ 
amples  to  illustrate  your  definitions. 

The  discount  upon  £220,  due  at  the  end  of  a  given  number  of  years,  is 
£44.  Find  the  interest  upon  the  same  sum  (£220)  for  the  same  number 
of  years,  and  at  the  same  rate  of  interest. 

In  the  above  problem  determine  the  rate  per  cent  and  the  number  of 
years,  given  that  these  are  indicated  by  whole  numbers  greater  than  unity. 

9.  Two  posts  are  offered  at  the  same  initial  salary.  In  one  the  salary 
increases  at  the  end  of  every  year  by  5  per  cent  of  that  year’s  salary,  m 
the  other  it  increases  at  the  end  of  every  two  years  by  10  per  cent  of  the 
salary  for  either  of  those  years.  Which  is  the  better  paid  post?  Show 
that  for  the  fifth  year  one  salary  is  slightly  more  than  T*T  per  cent  better 

than  the  other.  ^  ...  . 

10.  Show  that  the  sum  of  any  numbers  (each  less  than  100)  will  be 

exactiy  divisible  by  11,  if  the  difference  between  the  sum  of  the  units- 
digits  and  the  sum  of  the  tens-digits  vanishes,  or  is  exactly  divisible  by  11. 
Take  any  set  of  numbers— 35,  67,  89,  8,  32,  for  instance— and  base  your 
reasoning  upon  them. _ 

ASSISTANTS  OF  EXCISE— May,  1896.  (1J  hours.) 

1.  What  is  the  total  weight  of  3  lbs.  7  ozs.  9  dwts.;  17  ozs.  4  dwts. 
6  grs. ;  and  4  ozs.  6f  dwts.? 

2.  A  cask,  which  originally  contained  63  gallons,  has  lost  by  leakage 
4  gallons  1  quart  3  gills;  what  quantity  remains? 

3.  How  many  miles,  furlongs,  and  poles  are  there  in  5698  yards? 

4.  Reduce  3  acres  2  roods  4  perches  to  square  feet. 

5.  Find  the  highest  factor  common  to  1363  and  1551. 

6.  What  is  the  least  number  into  which  45,  54,  63,  and  72  will 
divide  without  remainder? 

7.  Reduce  to  its  most  simple  form. 

8.  Add  together  4H  and  3^. 

9.  Subtract  2f-f  from  5^f. 

10.  Multiply  4^  by  3r\. 

11.  Divide  3&  by  10^. 

12.  Add  together  -946307,  34-842,  9-0042  and  -000493. 

13.  Subtract  4-05632  from  10-001. 

14.  Multiply  63-432  by  -23075. 

15.  Divide  21-8775  by  -625. 


CIVIL  SERVICE  EXAMINATIONS. 


261 


16.  Reduce  fffjj-  to  its  decimal  value. 

17.  Express  as  a  vulgar  fraction  the  ratio  of  5  guineas  to  35  crowns. 

18.  Reduce  *05637  of  a  cwt.  to  pounds,  ounces,  and  the  decimal  of 
an  ounce. 

19.  Find  the  value  of  365  articles  at  2s.  10 \d.  each. 

20.  What  must  be  paid  for  25  dozen  articles  at  £4,  8s.  8d.  per  100? 

21.  If  a  watch  gains  25  seconds  in  10  hours,  in  how  many  days  will 
it  gain  exactly  a  quarter  of  an  hour? 

22.  A  man  pays  £12,  10s.  for  the  oranges  in  25  boxes,  and  £5  for 
oranges  of  the  same  quality  filling  30  baskets  each  with  the  same  number 
of  fruit ;  if  the  boxes  each  contain  300  oranges,  how  many  should  be  in 
each  basket? 

23.  A  dealer  purchases  goods  and  sells  them  at  a  profit  of  12J  per 
cent ;  how  much  does  he  receive  for  each  £  of  his  outlay? 

24.  The  income-tax  being  8 d.  in  the  £,  how  much  per  cent  does  this 
represent  of  a  man’s  income? 

25.  A  picture  frame,  3  ft.  6  ins.  long  and  2  ft.  3  ins.  broad,  is 
made  of  wood  3  inches  wide;  how  many  square  feet  of  wood  does  it 
contain? 


ASSISTANTS  OF  EXCISE — May,  1896. 

Higher  Arithmetic.  (3  hours.) 

1.  If  a  whole  number  be  added  to  its  square,  show  that  their  sum  can 
only  end  in  0,  2,  or  6 ;  and  if  a  whole  number  be  added  to  its  cube,  the 
sum  can  only  end  in  0,  2,  or  8. 

2.  A  person  writes  down  all  the  numbers  from  21  to  40,  both  in¬ 
cluded,  and  proceeds  to  form  the  product  of  every  two  of  them.  Without 
attempting  to  form  the  products,  determine  what  percentage  of  the  whole 
number  of  them  will  be  divisible  by  6. 

3.  Find  by  the  contracted  method  the  square  root  of  3121,  correct  to 

within  a  hundred-thousandth ;  and  thereby  obtain  (55)2,  (5586)2,  and  the 
first  seven  figures  of  the  square  of  5586591.  Show  that  V10  is  less  than 
iH  and  greater  than  and  that  it  differs  from  the  latter  by  a 

quantity  less  than 


2  x  228  x  1405 

4.  A  capitalist,  having  a  sum  of  money  to  invest,  places  half  in  a  bank 
which  offers  depositors  \\  per  cent  compound  interest  added  yearly  to 
the  deposits ;  and  the  other  half  in  a  bank,  which  also  allows  compound 
interest,  where  the  rate  is  \  per  cent  less,  but  the  additions  of  interest 
are  made  every  six  months.  At  the  end  of  two  years  he  finds  there  is  a 
difference  of  £249,  16s.  3 \d.  in  the  two  accounts.  Find  the  sum  originallv 
invested. 

/.In  1892,  Jan.  1  was  a  Friday.  When  does  this  occur  again  in 
this  century,  and  when  in  the  next,  1900  not  being  a  leap-year?  Give 
all  the  steps  of  your  reasoning. 

8.  The  present  values  on  the  1st  of  May,  1895,  of  two  bills  drawn  for 
the  same  amount  were  in  the  ratio  of  4638  :  4639.  Interest  was  reckoned 
in  the  case  of  the  first  bill  at  the  rate  of  4£  per  cent  per  annum,  and 
in.  the  case  of  the  second  at  the  rate  of  4  per  cent  per  annum.  If  the 
first  was  fully  due  on  the  22nd  of  last  September,  when  did  the  second 
become  due? 

9.  Three  points  are  kept  moving  at  uniform  rates  of  5  ft.  per  second, 
16  ft.  in  3  seconds,  and  23  ft.  in  4  seconds,  in  concentric  circles 
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having  diameters  32  ins.,  33  ins.,  and  33f  ins.  respectively.  They  start 
simultaneously  from  positions  seen  in  the  same  direction  from  the  centre, 
the  last  moving  in  the  opposite  direction  to  the  other  two.  Find  how 
long  after  the  start  they  will  next  be  seen  in  the  same  direction  from  the 
centre,  and  how  many  revolutions  each  will  then  have  made. 

(Nos.  5,  6,  10,  11,  12,  were  questions  on  Mensuration.) 


SECOND  DIVISION  CLERKSHIPS — February,  1896. 

(3  hours.) 

1.  Simplify  3  Vg  -  2  VI  _j_  3  V2  +  2  V3  and  expregs  VoO  in  the 

F  3V2  +  2V3  3V2-2V3  r 

form  of  a  continued  fraction. 

2.  The  process  of  finding  the  G.C.M.  of  two  numbers  may  sometimes 
be  abbreviated  by  the  consideration  of  factors,  which  inspection  shoves  to 
be  (i! )  common,  (ii. )  not  common,  at  any  stage  of  the  work.  Explain 
the  principles  upon  which  such  factors  must  be  dealt  with,  and  apply  them 
to  determine  the  G.C.M.  of  3237975  and  7047300. 

3.  Show  how  you  would  adapt  the  tests  by  casting  out  nines  and 
elevens  (usually  applied  to  multiplication  sums)  to  simple  addition  and 
subtraction  sums. 

An  addition  sum  is  incorrectly  performed,  but  the  tests  by  casting  out 
nines  and  elevens  both  fail  to  detect  the  error.  Show  that  the  difference 
between  the  answer  obtained  and  the  correct  answer  must  be  a  common 
multiple  of  9  and  11. 

4.  £240  are  invested  in  Vienna  bills  at  the  rate  of  12  florins  for  £1, 
brokerage  being  fa  per  cent.  These  bills  are  sold  in  Paris,  and  bring  in 
— after  deduction  there  of  fa  per  cent  brokerage,  &  per  cent  commission, 
and  fa  per  cent  for  stamps— the  sum  of  6056  francs.  Find  to  three  places 
of  decimals  the  rate  of  exchange  between  Vienna  and  Paris,  i.e.  the  equiva¬ 
lent  in  francs  of  100  Austrian  florins. 

5.  On  a  circular  railway  connecting  three  towns,  A,  B,  C,  two  trains 
are  constantly  running  in  opposite  directions.  Every  four  hours  they 
leave  A  simultaneously,  and  travelling  uniformly  at  the  same  rate,  cover 
the  distances  A-B  and  B-C  in  65  minutes  and  75  minutes  respectively. 
If  the  trains  pass  at  a  point  which  divides  the  distance  from  R  to  C  in  the 
ratio  of  7  :  5,  and  stop  the  same  time  at  each  station,  determine  what 
this  time  must  be,  and  also  the  time  occupied  in  traversing  the  distance 
between  C  and  A. 

6.  Prove  (with  the  aid  of  a  diagram,  or  in  any  arithmetical  manner) 
that  the  difference  of  the  squares  of  any  two  consecutive  whole  numbers  is 
equal  to  the  sum  of  the  numbers. 

A  sum  of  money  is  lent  at  compound  interest,  and  the  increase  in  its 
amount  for  two  years  which  would  result  from  an  increase  of  1  in  the  rate 
per  cent  is  6s.  8 d.  more  than  it  would  have  been  if  the  initial  rate  had 
been  1  less.  Determine  the  sum,  and  show  that  tjie  rate  cannot  be 
determined. 

7.  Define  a  decimal  and  explain  the  use  of  the  0  in  the  decimal  scale 
of  notation. 

The  sum  of  a  number  of  decimals  which  are  all  different  from  one 
another  is  to  be  less  than  unity,  and  each  decimal  is  to  consist  of  two 
figures.  What  is  the  greatest  number  of  decimals  which  can  be  selected 
so  as  to  fulfil  these  conditions? 
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,7  a^°  th.®  greatest  number  of  different  decimals,  each  consisting  of 

three  figures,  if  their  sum  is  to  be  equal  to  unity.  6 

8  Solve  by  contracted  division,  giving  all  the  steps,  the  following 
problem:— The  old  wine-gallon  contained  231  cubic  inches;  the  present  o? 
imperial  gallon  contains  277  >274  cubic  inches.  Find  how  many  imperial 
gallons  are  contained  in  the  old  wine-hogshead  of  63  wine  gallons  old 
measure.  °  ’ 


9.  Convert  £e4-te4  from  the  scale  of  twelve  to  the  scale  of  eight. 
Jtxplain  the  principle  which  governs  each  part  of  the  process.  To  what 
extent  would  a  priori  reasoning  enable  you  to  predict  the  form  of  the  part 
of  the  answer  which  lies  to  the  right  of  the  point  {i.e.  the  part  of  the 
answer  which  is  expressed  in  eighths  and  powers  of  eighths). 

10.  Tram-cars  start  up-hill  from  A  to  B  (a  distance  of  10  miles),  and 
return  down-hill  from  B  to  A,  at  intervals  of  7i  minutes  in  each  case. 
1  he  cars  running  in  the  same  direction  travel  at  a  uniform  rate,  but  their 
speed  from  B  to  A  is  greater  than  from  A  to  B.  A  cyclist  riding  at  a 
uniform  speed  from  A  to  B  passes  tram-cars  at  the  rate  of  8  in  3  hours 
and  meets  them  at  the  rate  of  30  in  If  hours.  He  returns  at  a  uniform! 
but  different,  speed  of  15  miles  an  hour,  and  completes  the  whole  journey 
from  A  to  B  and  back  in  115  minutes.  Will  the  distance  between  the 
points  at  which  he  passes  each  car  be  greater  on  the  outward  or  on  the 
return  journey,  and  by  how  much?  Answer  the  same  question  in  regard 
to  the  cars  which  he  meets. 

11.  A  person  set  to  calculate  the  decimal  equivalent  of  4-f 8292-  inad¬ 
vertently  transposes  the  2  and  4  in  the  divisor,  and  in  his  third  line  of 
subtraction  writes  20  .  .  where  he  should  write  19  .  .  If  he  makes  no 
other  error,  show  (by  the  simplest  approximations  that  will  yield  the 

^at  kis  answer  will  fall  short  of  the  true  answer  by  more  than 
•00001  and  less  than  *00003. 

12.  (This  question  involved  Logarithms .) 


MILITARY  ENTRANCE  EXAMINATION. 

All  Classes — November ,  1896.  (1J  hours.) 

Simplify  x  (2f  —  _ A__) . 

2.  Divide  26-751  by  -000925. 

3.  Find  the  least  common  multiple  of  34,  42,  119,  and  255;  and 
obtain  the  sum  of  the  fractions  *,  *,  r’A,  and  by  reducing  them 
to  a  common  denominator. 

4.  Find  the  value  of  ^  of  £1,  19s.  8 \d. 

5.  Find  the  cost  of  25  quarters  3  bushels  of  oats  at  19s.  3 \d.  a 
quarter. 

6.  One.  side  of  a  rectangular  field  is  -054  of  a  mile,  and  the  adjacent 
side  is  -13  of  a  furlong.  Find  the  length  of  each  side  in  yards  and  feet, 
and  express  the  area  of  the  field  as  a  fraction  of  an  acre. 

7.  A  sum  of  £377,  13s.  4 d.  lent  at  simple  interest  amounts  in  a  year 
and  a  half  to  £396,  11s.  0 d.  What  is  the  rate  of  interest? 

8.  A  garden  whose  length  is  67  ft.  9  ins.  has  a  path  4  ft.  wide  on 
the  two  sides  and  at  one  end  :  if  it  costs  £4,  10s.  3 to  turf  the  remainder 
at  6d.  a  square  yard,  what  is  the  width  of  the  garden? 

9.  A,  B,  and  C,  who  are  engaged  on  piece-work,  do  amounts  in  the 
same  time  which  bear  to  one  another  the  proportion  of  10,  9,  and  14 
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respectively.  What  ought  each  to  receive  if  the  amount  paid  for  the  whole 
is  £24,  15s.? 

10.  What  is  meant  by  an  odd  number  and  an  even  number? 

Show  that  it  is  only  necessary  to  look  at  the  digit  in  the  unit’s  place 
to  ascertain  if  a  number  is  odd  or  even. 

Several  numbers  have  to  be  added  together.  What  is  the  condition 
that  their  sum  should  be  odd? 

11.  A  cistern  is  filled  in  3^  hours  by  a  pipe  3  sq.  ins.  in  cross  section 
through  which  water  flows  at  the  rate  of  6*4  miles  an  hour.  What  is  the 
volume  of  the  cistern? 

12.  If  coffee  and  chicory  cost  £8,  10s.  and  £2,  10s.  per  cwt.  respec¬ 
tively,  what  is  the  proportion  of  coffee  and  chicory  in  a  mixture  of  which 
7  lbs.  are  worth  7s.  6d.? 

13.  A  man  buys  goods  and  finds  that  the  cost  of  carriage  is  4  per  cent 
on  the  cost  of  the  goods.  He  is  compelled  to  sell  at  a  loss  of  5  per  cent 
on  his  total  outlay;  if,  however,  he  had  received  £3,  5s.  more  than  he  did, 
he  would  have  gained  2^  per  cent.  What  was  the  original  cost  of  the 
goods? 

14.  A  and  B  set  out  from  the  same  place  in  the  same  direction,  and 
travel  uniformly ;  after  9  days’  travelling  A  finds  he  is  72  miles  ahead 
of  B :  he  then  turns  and  travels  back  the  distance  B  would  travel  in  9 
days,  he  then  turns  again  and  overtakes  B  in  22£  days  from  the  start. 
What  is  the  rate  of  travelling  of  each? 


QUEEN’S  SCHOLAESHIP  EXAMINATIONS. 

ENGLAND— Males  and  Females,  December ,  1896.  (3  hours.) 

Section  I. 

1.  Divide  9173  by  39,  and  show,  in  the  course  of  the  working,  as  to 
a  class  of  young  children,  how  to  find — 

(a)  The  remainder  after  39  has  been  subtracted  from  the  dividend 
200  times ; 

(b)  How  many  times  39  has  been  subtracted,  when  the  remainder 

is  203; 

(c)  The  product  of  235  and  39. 

2.  Explain  the  terms :  Average,  Measure,  Quotient,  Stock,  Percentage, 
Present  Worth. 

3.  Show,  as  to  a  class  of  children  beginning  fractions,  how  to  subtract 
J  from  £,  explaining  each  step  clearly. 

4.  Give  short  notes  of  a  first  lesson  in  decimal  fractions. 

Section  II. 

5.  A  sum  of  £657,  9s.  9 Jd.  is  divided  among  68  persons,  so  that  one 
receives  four  times  as  much  as  each  of  the  others ;  find  the  shares. 

6.  Find,  by  Practice,  the  cost  of  fencing  a  railway  for  17  miles  5  fur¬ 
longs  185  yards,  at  the  cost  of  £5,  8s.  2d.  per  furlong. 

7.  The  following  items  occurred  in  a  bill : —  8  $ 

To  23£  lbs.  of  sugar,  at  3d.  per  lb.,  .  6  1J 

To  5£  lbs.  of  tea,  at  Is.  9 d.  per  lb. ,  ...  ...  911 

To  35  lbs.  of  flour,  at  Is.  lOd.  per  stone,  ...  3  11 

To  3£  ounces  of  pepper,  at  2s.  per  lb.,  ...  0  6J 

By  how  much  was  the  bill  incorrect? 
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8.  Simplify 


3  + 


5  +  f 

9.  Divide  (a)  3217  by  -00625;  (5)  -9651  by  187-5;  (c)  -i06  by  -005. 

10.  If  mackerel  be  bought  at  the  rate  of  16  for  a  shilling,  and  sold  so 
as  to  gain  33£  per  cent,  what  is  the  selling  price  of  each? 

11.  Find  the  discount  on  a  bill  for  £2828  due  in  2  years  146  days, 
at  5  per  cent  per  annum. 

12.  Find  the  greatest  common  measure  of  1  hour  7  minutes  47 
seconds,  and  7  hours  32  seconds. 


Section  III. 

13.  If  ^  of  a  certain  sum  of  money  be  added  to  £  of  the  same  sum, 
the  total  is  found  to  be  less  than  \  of  the  sum  by  5Jd. ;  what  is  the  sum  ? 

14.  If  -2  of  one  number  be  equal  to  -04  of  another,  what  is  the  ratio 
of  the  two  numbers? 

15.  What  sum  will  amount  to  £1,  16s.  9 d.  in  two  years,  at  5  per  cent 
per  annum  compound  interest  ? 

16.  A  man  for  a  wager  travels  three  miles  in  seventeen  minutes,  walking 
the  first  mile,  running  the  second,  and  cycling  the  third ;  he  runs  twice  as 
fast  as  he  walks,  cycles  twice  as  fast  as  he  runs,  and  loses  five  seconds  in 
getting  on  his  cycle.  Find  the  time  occupied  in  each  mile. 

17.  If  2*23  be  taken  as  the  square  root  of  five,  show  that  the  error 
must  be  less  than  *01. 

18.  One -half  of  a  certain  sum  of  money  is  invested  so  as  to  return  5  per 
cent,  one-third  so  as  to  return  6  per  cent,  and  the  remainder  so  as  to 
return  8  per  cent  interest;  what  is  the  average  rate  of  interest  on  the 
whole  ? 

19.  By  buying  3  per  cent  Consols  at  a  certain  price,  I  find  that  I 
obtain  3f  per  cent  for  my  money,  and  derive  a  net  income  therefrom, 
after  paying  an  income-tax  of  6d.  in  the  £,  of  £421,  4s.;  find  the  amount 
of  stock  bought  and  the  price  at  which  I  bought  it. 


SCOTLAND — Males,  December ,  1896.  (3  hours.) 


1.  Simplify  **  ~  1 5,25  of  l  +  . 

*  3-5  +  41  H-  21  -  4J  x  * 

2.  Express  the  sum  of  6|  of  acre  and  1-2  of  20  poles  3-75 
sq.  yds.  as  the  decimal  of  1  ro.  1  po.  Ilf  yds. 

3.  The  Least  Common  Multiple  of  two  numbers  is  8211,  and  their 
Greatest  Common  Measure  is  17.  If  one  of  the  numbers  is  391,  find  the 
other. 


4.  A  contractor,  having  engaged  to  make  a  railway  58J  miles  long  in 
40  weeks,  employed  2160  men  upon  the  work.  At  the  end  of  13  weeks 
19£  miles  were  finished.  How  many  men  had  he  then  to  pay  off  so  that 
the  work  might  not  be  completed  before  the  stipulated  time? 

5.  A  banker  gains  £1,  0s.  8d.  by  deducting  interest  instead  of  discount 

on  a  bill  due  10  months  hence  at  5  per  cent.  What  is  the  amount  of 
the  bill?  r 

6.  At  what  time  between  6  and  7  o’clock  will  the  hands  of  a  watch 
be  together? 

7.  What  must  a  person  have  invested  in  the  3  per  cents  at  87s  if  the 
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transfer  of  three-fourths  of  his  capital  to  the  4  per  cents  at  120  would 
diminish  his  income  by  £4?  {No  brokerage  allowed.) 

8.  A  grocer  sells  coffee,  containing  25  per  cent  of  chicory,  at  Is.  4 d. 
per  lb.  What  does  he  gain  or  lose  per  cent  if  the  cost  price  of  the  pure 
coffee  be  Is.,  and  that  of  the  chicory  4 d.  per  lb.? 

9.  What  sum  put  out  for  1£  years  at  4  per  cent  compound  interest, 
payable  half-yearly,  will  amount  to  £6632,  11s.? 

10.  A  does  f  of  a  work  in  6  hours,  and  his  place  is  then  taken  by 
B,  who  does  f  of  the  remainder  in  3£  hours.  How  long  will  C  take  to 
finish  what  is  left,  if  A,  B,  and  C  can  jointly  do  the  whole  in  4  hours? 

11.  Simplify  ^12568&. 

V-  000625 

12.  The  sum  of  £23  is  made  up.  of  half-sovereigns,  half-crowns,  and 
sixpences.  There  are  three  times  as^  many  half-crowns  as  half-sovereigns, 
and  the  number  of  half-sovereigns  is  to  the  number  of  sixpences  as  3  :  10. 
How  many  are  there  of  each  com? 

13.  A,  B,  and  C  together  purchase  an  estate,  their  shares  being  as 
1£  :  2£  :  4.  C  sells  one-third  of  his  share  to  A,  who  sells  96  acres  to  B. 
If  A  and  C  have  then  equal  portions,  how  many  acres  had  each  at  first? 

14.  A  person  standing  on  a  railway  platform,  264  yards  long,  noticed 
that  a  train  passed  the  platform  in  20  seconds  and  himself  in  8  seconds. 
Find  the  length  of  the  train  and  its  rate  per  hour. 


SCOTLANJ)— Females,  December ,  1896.  (3  hours.) 

1.  Simplify  5'75  3~  !  ^  158 +  2A0"1-44- 

J  fof  7f  -  5-6  4-3t\ 

2.  Express  2*625  of  125f  yards  as  the  decimal  of  the  sum  of  *1875 
of  If  mile  and  T1 2 3 4 5 6 7 8 9 10 11^  of  *43  furlong. 

3.  If  30  men  can  perform  a  piece  of  work  in  13  days  of  8J  hours 
each,  how  many  men  working  the  same  number  of  hours  a  day,  can  do  one- 
third  as  much  again  in  one-sixth  of  the  time,  three  of  the  second  set  being 
equal  to  four  of  the  first? 

4.  What  is  the  least  number,  which,  when  divided  by  124,  341,  and 
372,  gives  no  remainder? 

5.  After  paying  income-tax  at  8 d.  in  the  £,  and  his  other  rates  which 
exceed  the  income-tax  rate  by  3d.  in  the  pound,  a  man  has  £1105  left. 
What  is  his  gross  income? 

6.  What  sum  of  money  paid  just  now  would  discharge  a  debt  of  £206, 
8s.  7d.,  due  8  months  hence,  at  4|  percent? 

7.  A  merchant  buys  oranges  at  the  rate  of  2  for  ljd.  How  many 
should  he  sell  for  £1,  19s.  that  he  may  gain  30  per  cent? 

8.  A  ship  captain  owns  §  of  his  own  vessel.  In  virtue  of  his  command 
he  receives  -fa  of  the  profits,  and  of  the  remainder  his  share  as  proprietor. 
What  proportion  of  the  whole  does  he  receive? 

9.  What  sum  should  be  invested  in  the  3£  per  cents  at  98,  to  yield  a 
net  annual  income  of  £413,  after  payment  of  income-tax  at  4 d.  in  the  £? 

10.  The  sum  of  £65,  5s.  consists  of  half-sovereigns,  half-crowns,  and 
sixpences,  the  number  of  these  coins  being  as  3:4:7.  How  many  are 
there  of  each?  „ 

11.  How  much  cofiee,  at  Is.  8 d.  per  lb.,  must  ]be  mixed  with  45  lbs. 
of  chicory,  at  7 d.  per  lb.,  so  that  by  selling  the  mixture  at  Is.  8d.  per  lb., 
33^  per  cent  on  the  outlay  may  be  gained? 
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CEKTIFICATE  EXAMINATIONS— ENGLAND. 

Males — First  Year,  July ,  1896.  (24  hours.) 

1.  Answer  three  of  the  following : — 

(a)  Define  a  Mixed  Number,  an  Improper  Fraction,  Prime  Number, 
Factor,  Present  Worth,  and  give  an  example  in  each  case». 

( b )  In  dividing  by  Short  Division  by  a  number  made  up  of  two  factors 
(e.g.  35),  explain  and  justify  the  rule  for  ascertaining  the  true  remainder. 

(c)  How  is  it  that  a  fraction  may  be  divided  by  such  a  quantity  that  the 
quotient  is  greater  than  the  dividend  ? 

( d )  Discuss  the  advantages  of  the  duodenary  as  compared  with  the 
decimal  system  of  notation.  How  many  additional  symbols  would  be 
required  if  the  former  were  adopted? 

2.  Show  the  shortest  method  of  calculating  mentally — 

(i.)  The  value  of  (*  +  Jt)  of  fifteen  times  4 ±d.; 

(ii. )  The  yearly  income  arising  from  the  investment  of  £672  in  3  per 
cent  stock  at  84,  after  paying  an  income-tax  of  10 d.  in  the  pound ; 

(iii.)  The  square  root  of  7921 ; 
and  give  the  answer  in  each  case. 

3.  Subtract  3*2061  of  9  ozs.  13  dwts.  from  1*0672  of  2  lbs.  5  ozs. 
Troy,  and  give  the  answer  in  grains  and  decimals  of  a  grain. 

4.  A  man  pays  a  poor-rate  which  exceeds  his  income-tax,  at  7d.  in  the 
pound,  by  £22,  10s.,  and  after  paying  both  his  net  income  is  £486  per 
annum.  Find  his  gross  income. 

5.  A  person  left  his  property  to  five  persons  in  the  following  propor¬ 
tions  : — 4,  £,  f ,  J,  4,  and  the  residue  to  Guy’s  and  St.  Thomas’  Hospitals 
in  the  ratio  of  2:3.  Guy’s  receives  £769,  4s.  What  sum  did  he  leave? 

6.  Find  the  discount  on  £808,  Is.  4 d.,  due  3  years  and  9  months 
hence,  at  4  per  cent  per  annum. 

7.  Find  the  square  root  of— v 

103  -  9f  +  4* 

84  +  9*  -  10*  * 

8.  In  walking,  A  covers  3  feet  at  each  step,  and  B  covers  24  feet. 
If  both  start  together,  and  keep  step,  until  A  has  walked  a  mile,  how  far 
behind  will  B  be?  and  if  they  keep  abreast,  how  often  will  they  be  in  step 

*  in  a  mile? 

9.  A  runs  100  yards  in  10  seconds,  and  beats  B  by  10  yards.  If  B 
had  a  start  of  2  seconds,  what  would  be  the  exact  result  of  the  race? 

10.  A  man  holds  £5000  Stock  in  the  2f  per  cents  at  1124,  and  £4000 
Stock  in  the  24  per  cents  at  106§.  He  sells  out  and  invests  the  proceeds 
in  a  Debenture  3  per  cent  Stock  at  98f .  What  is  the  alteration  in  his 
income,  allowing  4  Per  cent  brokerage  for  each  transaction  of  buying  and 
selling  ? 

11.  A  is  indebted  to  B  in  the  sum  of  £1050,  an<J  to  C  in  the  sum  of 
£1175;  in  how  many  years  will  the  debts  be  equal,  B’s  debt  increasing  at 
5  per  cent  and  €’s  at  4  per  cent  per  annum,  simple  interest  ? 

12.  A  rectangular  tank,  measuring  internally  3  feet  in  width  by  6  feet 
in  length,  receives  all  the  rain  that  falls  on  a  roof,  whose  area  is  7200 
square  feet,  and  it  was  estimated  that  in  one  day  a  pint  of  water  fell  on 
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each  square  foot  of  roof.  If  the  tank  was  empty  to  begin  with,  what  was 
the  depth  of  water  in  it  at  the  end  of  the  day,  if  a  pint  of  water  fills  12 
cubic  inches? 

13.  A  person  started  at  half-past  two  and  walked  to  a  village,  arriving 
there  when  the  church  clock  indicated  a  quarter-past  three.  After  staying 
25  minutes,  he  drove  back  by  a  road  one-fourth  as  long  again,  at  a  rate 
twice  as  fast  as  he  had  walked,  and  reached  home  by  four  o’clock.  How 
far  wrong  was  the  church  clock? 


Females — First  Year,  July ,  1896.  (3  hours.) 

1.  Answer  three  of  the  following : — 

(a)  Define  a  Fraction,  a  Decimal  Fraction,  a  Common  Measure,  a  Mul¬ 
tiple,  Discount,  Present  Worth,  and  give  an  example  of  each. 

( b )  In  dividing  a  number  by  20  we  usually  cut  off  the  last  figure  of  the 
dividend,  and  divide  by  2 ;  explain  and  justify  this  process. 

(c)  Explain  clearly  how  you  would  give  to  children  a  first  idea  of  ratio.  ; 

( d )  What  practical  difficulties  impede  the  adoption  of  the  Decimal  System 
of  weights  and  measures  in  England? 

2.  Show  the  shortest  methods  of  calculating  mentally — 

(i.)  The  total  wages  of  150  men  at  Is.  4 d.  an  hour,  if  they  work 
8  hours  a  day  for  18  days ; 

(ii.)  The  interest  on  £360  for  146  days  at  1£  per  cent  per  annum; 

(iii.)  The  cost  of  the  carpet,  27  inches  wide,  required  to  cover  the  floor 
of  a  rectangular  room,  8  yards  long  and  6  yards  wide,  at  Is.  8 d.  a  linear 
yard. 

3.  Reduce  3,256,794  drams  to  tons,  cwts.,  quarters,  &c. 

4.  In  the  reprint  of  a  book,  consisting  of  810  pages,  50  lines  are  con-  j 
tained  in  a  page  instead  of  40,  and  72  letters  in  a  line  instead  of  60 ;  of 
how  many  pages  will  the  new  edition  consist? 

5.  Find  by  Practice  the  cost  of  5  cwts.  2  qrs.  23  lbs.,  at  £4,  15s.  8 d. 
per  cwt. 

6.  Reduce  ^  of  £2,  10s.  to  the  fraction  of  3£  guineas,  and  find  the 
value  of  -68125  of  £3. 

7.  Find  the  yearly  income  arising  from  the  investment  of  £4788  in  the  ; 
2£  per  cents  at  105.  Neglect  brokerage. 

8.  Find  the  square  root  of  £36,372,961. 

9.  If  oranges  can  be  bought  at  the  rate  of  18  for  a  shilling,  how  many 
should  be  sold  for  £1,  6s.,  so  as  to  gain  30  per  cent? 

10.  What  is  the  price  of  4  per  cent  Stock,  if  an  investment  in  it  is  as 
profitable  as  one  in  3^  per  cent  Stock  at  98?  Find  the  loss  of  income 
when  £5200  of  the  above  4  per  cent  Stock  is  sold  at  the  ascertained  price 
and  the  money  reinvested  in  2f  per  cent  Stock  at  96.  Neglect  brokerage.  I 

11.  A  cistern  is  filled  by  two  pipes  A  and  B,  and  emptied  by  a  pipe  C.  [ 
A  can  fill  it  in  20  minutes,  and  B  in  30  minutes,  while  C  can  empty  it  in  j 
48  minutes.  If  all  three  pipes  are  open  together,  in  what  time  will  the  I 
cistern  be  half  full? 

12.  Two  men  undertake  to  do  a  piece  of  work  for  1£  guineas.  One 
could  do  it  alone  in  7  days,  the  other  in  8  days.  With  the  help  of  a 
third  man  they  do  it  in  3  days.  How  much  ought  this  man  to  receive? 

13.  If  A  runs  a  mile  in  7*5  minutes,  and  B  runs  at  the  rate  of  7*5 
miles  an  hour,  how  far  behind  will  the  loser  be  in  a  race  which  the  faster 
wins  in  6  minutes? 
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Females— Second  Year,  July ,  1896.  (3  hours.) 

1.  Answer  three  of  the  following : — 

{a)  Define  Interest,  Simple  Interest,  Compound  Interest,  Present 
Worth,  a  Common  Measure,  an  Aliquot  Part. 

(6)  How  would  you  give  to  children  who  understood  Ratio  a  first  idea 
of  Proportion? 

(c)  Give  a  short  sketch  of  a  first  lesson  in  Decimals. 

(d)  Show,  by  a  diagram,  that 

i  —  i  —  i  =  A- 

2.  In  a  bag  of  2760  coins  there  is  an  equal  number  of  sovereigns,  half- 
sovereigns,  crowns,  half-crowns,  florins,  shillings,  sixpences,  and  three¬ 
penny-pieces.  Find  the  total  value  of  the  coins. 

3.  Simplify  —  f? "T'vf  >  an(*  express  the  answer  as  a  decimal. 

03  +  off  If  ot  If 

4.  How  often  must  I  run  round  a  square  field  of  10  acres  to  run  a  mile? 

5.  If  40  men  can  mow  a  field  of  19  acres  in  days  of  10  hours 
each,  how  many  acres  can  17  men  mow  in  50  days  of  8  hours  each? 

6.  If  oranges  can  be  bought  at  the  rate  of  20  for  a  shilling,  how  many 
should  be  sold  for  £1,  8s.  so  as  to  gain  40  per  cent? 

7.  If  a  watch,  which  is  10  minutes  too  fast  at  noon  on  Monday,  gains 
3  minutes  and  12  seconds  every  24  hours,  what  will  be  the  time  by  it 
at  a  quarter-past  ten  on  the  following  Saturday  morning? 

8.  If  48  lbs.  of  tea  are  worth  55  gals,  of  ale,  and  63  gals,  of  ale  24 
bottles  of  wine,  and  11  bottles  of  wine  9  pairs  of  gloves,  how  many 
pounds  of  tea  must  be  given  for  20  pairs  of  gloves? 

9.  How  many  pounds  of  tea,  at  Is.  6 d.  a  pound,  should  be  added  to 
25  pounds,  at  2s.  6 d.  a  pound,  so  that  by  selling  the  mixture  at  2s.  Id. 
a  pound,  a  gain  of  25  per  cent  may  be  made? 

10.  I  hold  £6000  2|  per  cent  Stock  at  112J,  and  decide  to  transfer  it 
to  the  2£  per  cents.  What  must  the  price  of  the  latter  Stock  be  so  that 
my  income  may  be  increased  by  £3,  15s.?  Neglect  brokerage. 

11.  A  person  in  his  will  directed  that  \  of  his  property  should  be 
given  to  A,  |  to  B,  }  to  C,  and  ^  to  D;  show  that  these  directions 
cannot  be  carried  out;  and  if  his  property  amounted  to  £536,  18s.  lfd., 
show  how  it  should  be  divided  so  that  the  shares  may  have  to  one  another 
the  ratio  he  intended. 


CERTIFICATE  EXAMINATIONS— SCOTLAND,  1896. 

Males — First  Year.  (2j  hours.) 


1.  (a)  Reduce  fL§ir  to  a  decimal,  and  2*48627  to  a  vulgar  fraction  in 
its  lowest  terms. 

(6)  Simplify  5J  of  - 

11,1  -r 

*  +  2£ 

2.  (a)  Find  the  square  root  of  27-^-,  and  90018*0009. 

(6)  £9,  16s.  is  spent  on  a  certain  number  of  persons,  such  that  each 
receives  as  many  shillings  as  there  are  persons.  How  many  are  there? 

3.  Three  men  working  all  day  can  plant  a  field  in  10  days ;  but  one  of 
them  having  other  employment  can  only  work  half-time :  how  long  will  it 
take  them  to  complete  the  work? 
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4.  A  room  is  19  feet  4  inches  long,  12  feet  2  inches  wide,  and  10  feet 
6  inches  high.  Find  the  difference  of  cost  of  papering  the  walls  with 
English  paper,  which  is  21  inches  wide,  and  costs  7 d.  a  yard,  or  with 
French  paper,  which  is  18  inches  wide,  and  costs  6Jd.  a  yard,  allowing 
13  square  yards  for  windows,  &c. 

5.  A  railway  which  used  to  pay  5  £er  cent  duty  on  all  its  passenger 
traffic  has  now  to  pay  nothing  on  its  third-class  traffic,  and  only  two  per 
cent  on  the  remainder.  If  the  whole  amount  of  duty  payable  is  now  one- 
tenth  of  what  it  was  before,  find  what  fraction  the  third-class  traffic  is  of 
the  whole. 

6.  A  bill  for  £1812  drawn  July  13th,  at  5  months,  is  discounted 
October  4th,  at  3|  per  cent.  Find  the  discount,  allowing  the  usual 
three  days  of  grace. 

7.  A  starts  a  business  with  a  capital  of  £3000.  After  five  months  he 
takes  B,  with  a  capital  of  £2000,  into  partnership,  and  one  moriih  later  C 
with  a  capital,  of  £4500.  At  the  end  of  the  year  the  profits  are  divided, 
and  B  finds  that  he  has  to  pay  5  guineas  as  income-tax.  Find  the  total 
profits  of  the  concern,  the  tax  being  at  the  rate  of  6 d.  in  the  pound. 

8.  A  person  invests  £13,650  in  a  4  per  cent  Stock  at  91.  On  the 
Stock  falling  to  75  he  sells  out,  and,  investing  the  proceeds  in  an  8  per 
cent  Stock,  fie  finds  that  he  thereby  loses  in  interest  £60.  What  is  the 
price  of  the  latter  Stock  ? 

9.  A  grocer  mixes  5  cwts.  of  tea,  which  cost  12  gns.  per  cwt.,  with 
2,  cwts.  at  14  gns.  per  cwt.  What  is  his  gain  or  loss  per  cent  if  he  sells 
the  mixture  at  half  a  crown  per  lb.? 

10.  One  liquid  contains  22£  per  cent  of  water,  another  27  per  cent.  I 
A  glass  is  filled  5  parts  of  the  one  liquid  and  7  parts  of  the  other. 
What  percentage  of  water  is  in  the  glass? 


Females— First  Year.  (3  hours.) 

1.  (a)  Define  Fraction,  Factor,  Numeraior,  Denominator. 

(b)  Explain  as  clearly  as  you  can  why  the  value  of  a  fraction  is  increased 
if  its  denominator  is  diminished. 

2.  Find  the  greatest  and  the  least  of  the  following  fractions : — f$, 

rT>  TTF* 

3.  A  man  whose  weekly  earnings  are  17s.  6d.  saves  a  fifth  part  of  that 
sum  every  fortnight;  find  how  many  weeks  it  will  take  him  to  save  as 
much  as  he  spends  in  40  weeks. 

4.  If  5  .cwts.  3  qrs.  14  lbs.  of  a  certain  article  cost  £6  per  cwt., 
find  what  will  be  the  cost  per  lb.,  when  the  cost  of  the  whole  has  been 
reduced  by  £7,  16s.  8d. 

5.  A  can  finish  a  piece  of  work  in  12  days  of  8  hours ;  B  can  finish 

it  in  7  days  of  9  hours;  find  in  how  many  days  they  can  finish  it  l 
together,  if  they  work  6  hours  a  day. 

6.  Two  men  bought  an  ox  weighing  5  cwts.  2  qrs.  20  lbs.,  and  sold 
it  at  the  rate  of  7^d.  per  lb. ;  find  their  shares  of  the  selling  price,  the 
one  having  given  half  a  crown  for  every  two  shillings  of  the  other  in  the 
purchase  -  money. 

7.  A  party  consisting  of  27  persons  set  put  to  travel.  The  fare  for 
each  was  to  be  £1,  16s.  5d .,  but  some  of  them  having  no  money,  the 
others  agreed  to  pay  their  fares  in  equal  proportions,  and  so  had  to  pay 
£2,  2s.  9 d.  each ;  find  how  many  of  the  party  aid  not  pay. 
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8.  A,  B,  and  C  entered  into  partnership;  A  had  £175  and  B  had 
£210;  their  profits  amounted  to  £422,  10s.  of  which  C’s  share  was 
£172,  5s.;  find  (1)  what  sum  C  put  into  the  business,  (2)  what  share  of 
the  profits  was  due  to  A  and  B  respectively. 


Females — Second  Year.  (3  hours.) 

1.  Explain  fully : — 

(а)  Why  |  multiplied  by  £  gives  the  same  result  as  f  divided  by  2. 

(б)  How  Simple  Proportion  diners  from  Compound  Proportion. 

2.  What  number  divided  by  the  product  of  and  \  will  give 

the  difference  between  3£  and  2f  ? 

3.  A  grocer  buys  3  cwts.  of  sugar  at  5d.  per  lb.,  and  7  cwts.  at  6 \d. 
per  lb.;  he  sells  5£  cwts.  at  5^d.  per  lb.;  find  at  what  price  per  lb.  he 
must  sell  the  rest  in  order  to  gain  25  per  cent  upon  his  outlay. 

4.  For  a  monthly  return  ticket  25  per  cent  more  is  paid  than  for  a 
single  ticket.  At  the  end  of  the  month  an  extension  of  the  time  for  a 
week  is  obtained  by  paying  5  per  cent  on  the  monthly  ticket.  The  whole 
sum  paid  is  £2,  12s.  6c£.;  find  the  price  of  the  single  ticket. 

5.  A  watch  shows  the  true  time  at  6  o’clock  on  Sunday  morning,  and 
at  noon  on  Tuesday  has  gained  24  minutes;  find  what  the  true  time  will 
be  when  the  watch  shows  1  o’clock  on  Friday  afternoon. 

6.  A  train  starts  from  A  for  B,  72  miles  distant.  Its  proper  speed  is 
20  miles  an  hour,  but  after  going  24  miles  it  meets  with  an  accident 
which  delays  it  10  minutes,  and  reduces  its  speed  to  15  miles  an  hour ; 
find  how  many  minutes  it  will  be  behind  time  when  it  reaches  B. 

7.  A  certain  sum  invested  in  the  Three  per  Cents  yields  an  annual 
income  of  £75.  The  same  sum  invested  in  a  5|  per  cent  stock  at  par 
would  yield  an  annual  income  of  £126,  13s.  1  \d.;  find  (1)  the  sum 
invested,  (2)  the  price  of  the  Three  per  Cents. 


ANSWERS 

TO  THE  EXERCISES  OF  PART  I. 


I.  1.  Thirty  thousand ,  eight  hundred.  2.  Fifty-one  thousand ,  and  twenty. 
3.  Eighteen  thousand ,  two  hundred.  4.  Seventy  thousand ,  and  twenty! 

5.  Three-hundred-and-eighty-four  thousand ,  six  hundred-and-ten. 

6.  I  our-hundred-and-twenty-three  thousand ,  six-hundred-and-fifty-four. 

7.  Two  million .  8.  Three  million ,  three  thousand. 

9.  Seven-hundred  thousand ,  one-hundred. 

10.  One-hundred-and-sixty  thousand ,  and  eleven. 

11.  Five-hundred-and- three  thousand ,  and  ten. 

12.  Six-hundred-and-seventy-five  thousand ,  and  thirty-two. 

13.  Three  million,  five-hundred-and- three  thousand ,  and  seventy-one. 

14.  Four  million ,  four  thousand ,  and  four. 

15.  Thirty-two  million ,  five  thousand ,  seven-hundred-and-one. 

16.  Sixty  million,  six-hundred  thousand,  seven-hundred-and-fifty-two. 

17.  Ten  million,  one-hundred-and-one  thousand,  and  ten. 

18.  One-hundred-and-twenty-two  thousand,  and  twelve. 

19.  Thirty-three  three- hundred-and-thirty-three  thousand,  three- 

hundred-and-thirty-three.  20.  Fifty  m^orc. 

21.  Eighteen  million,  eight-hundred  thousand,  and  eight. 

22.  Nineteen  million,  ninety-nine  thousand,  and  ninety. 

23.  Five-hundred-and-sixty-seven  eight-hundred-and-two  ^ou- 

sarad,  and  five.  24.  Ten  million,  seven  thousand,  and  sixty-three. 

25.  Three-thousand-seven-hundred -and -fifty -six  f  our  -  hundred  - 

and -twenty -one  thousand,  eight-hundred-and-seventy-one. 

26.  Eight-thousand-three-hundred  million,  two-hundred  -  and  -  thirty-five 

thousand,  and  seven. 


27.  Three-hundred-and-eight-thousand-and-fifty-six  million,  three-hundred 
thousand,  and  seventy-two.  28.  One  billion . 

29.  Two-hundred-and-thirty-six-thousand-seven-hundred-and-fifty  million, 
eight-hundred-and-forty-six  thousand ,  three-hundred-and-seventy-four. 

30.  Three  billion,  eight-thousand-seven-hundred  million,  fifty  thousand. 

31.  17,020.  32.  102,700.  33.  650,000.  34.  543  011. 

35.  3,700,070.  36.  13,001,300.  37.  5,694,387.  38.  23,000  110 

39.  401,040,440.  40.  768,675,586.  41.  80,018,000.  42.  7011,060,300 


43.  1003,001,003. 

46.  360000,306,036. 
49.  17,890045,796,016 


53.  58. 

59.  104. 

65.  166. 

71.  790. 

77.  1588. 
82.  XLYI. 

(M  34) 


54.  45. 

60.  160. 

66.  144. 

72.  679. 

78.  1666. 


44.  49281,550,660. 

47.  200020,020,200. 

50.  19,001090,100,900. 
56.  76.  66.  68. 

61.  89.  62.  95. 

67.  284.  68.  540. 

73.  1764.  74.  1647. 

79.  1789.  80. 


45.  100070,014,008. 
48.  1,000001,001,001. 


51.  19. 
57.  49. 


63. 

69. 

75. 

1899. 


112. 

390. 

1885. 


83.  LXXIII.  84.  LXXXVII. 


52.  24. 
68.  83. 
64.  204. 
70.  565. 
76.  1566. 
81.  XXXIV. 
85.  XCIX. 

A 
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11 

86.  CCIII.  87.  DLV.  88.  CCCCXXm.,  or  CDXXIII. 

89.  CCCXXIV.  90.  DLX.  91.  MCCXLI.  92.  MCCCXXXVI. 
93.  MDCCLIX.  94.  MDCCCLXVII.  95.  MDCCCXCI. 

96.  MC.  97.  MCCCCXIII.,  or  JMCDXIII.  98.  MDCLXXXIX. 
99.  MDCCCLXXXVIII.  100.  V. 


II. 

t.  74040.  2.  258704.  3.  295856. 

4.  673753. 

5. 

676758. 

6.  309361. 

7.  450192. 

8.  489952. 

9.  516526. 

10. 

1866945.  11.  8423335. 

12.  14492458.  13.  43520. 

14.  292112. 

15. 

405452. 

16.  58569. 

17.  1691716. 

18.  969785. 

19.  7051968. 

20. 

88126046.  21.  181. 

22.  338. 

23.  2206. 

24.  1172. 

25. 

334. 

26.  318. 

27.  251. 

28.  971. 

29.  5280. 

30. 

8689. 

31.  1331. 

32.  1459. 

33.  8535. 

34.  4127. 

35. 

1583. 

36.  15513. 

37.  9077. 

38.  591405.  39.  15293. 

40. 

5652. 

41.  65711. 

42.  48392. 

43.  44080. 

44.  90195. 

45. 

24947. 

46.  41439. 

47.  18011. 

48.  45116. 

49.  39867. 

50. 

971004. 

51.  6271. 

52.  2356. 

53.  569. 

54.  22456. 

55. 

10270. 

56.  16440. 

57.  58024. 

58.  864198. 

59.  656546. 

60. 

6498. 

61.  714285. 

62.  666556. 

63.  89683. 

64.  296355. 

65. 

882. 

66.  15336. 

67.  125. 

68.  36971. 

69.  9628. 

70. 

11107. 

71.  24482. 

72.  17224. 

73.  2899. 

74.  83805. 

75. 

3254. 

76.  35647. 

77.  634. 

78.  9268. 

79.  20988. 

80. 

1797. 

81.  74812. 

82.  13605. 

83.  42287. 

84.  38007. 

85. 

55162. 

86.  121144. 

87.  214303. 

88.  968000. 

89.  99593496. 

90. 

2998899993.  91.  427.  92.  17.  93.  2. 

94.  2. 

95.  2. 

96.  64.  97.  24.  98. 

29.  99.  6. 

100.  2. 

101. 

23. 

102.  8.  103.  263.  104. 

9.  105.  13.  106.  42. 

107. 

156. 

108.  478.  109.  5271.  110.  5231.  111. 

1.  112.  6. 

113. 

1633. 

114.  848.  115.  359315. 

116.  21717. 

117.  216129. 

118. 

9278. 

119.  418828. 

120.  8007. 

121.  870. 

122.  5600. 

123. 

19000. 

124.  1750. 

125.  3000. 

126.  70000. 

127.  15000. 

128. 

3080. 

129.  43000. 

130.  10020. 

131.  170000. 

132.  40300. 

133. 

10740. 

134.  703000. 

135.  50000. 

136.  710000. 

137.  2700000. 

138. 

142. 

146. 

149. 

152. 

155. 

158. 

161. 

164. 

168. 

173. 

178. 

182. 

186. 


8000000.  139.  1111111101.  140.  8888888889. 

6999993.  143.  7777777707.  144.  35555555556. 


141.  11999988. 
145.  682670832. 


148.  1636529400. 
151.  91132497000. 
154.  7454185680. 
157.  70179941000. 
160.  606000134241. 
163.  27964417. 


266634058. 

80612690400. 

38518802300. 

19723000000. 

80683213020. 

7544676;  1234000. 

45808416423.  165.  1700.  166.  24000.  167.  80000. 

75000.  169.  30000.  170.  810000.  171.  470.  172.  890. 

7900.  174.  100.  175.  700.  176.  2300.  177.  23868. 

57855.  179.  40905480.  180.  13838590116.  181.  226834247640. 

375645200000.  183.  361.  184.  3025.  185.  10609. 

44100.  187.  25921.  188.  55225  189.  9659664. 


147.  103351500. 

150.  26876148300. 

153.  1676312100. 

156.  291251870100. 

159.  12014402400000. 

162.  60768396;  520426776. 


EX.  II. 


Ill 


190.  21996100. 
194.  9261. 

198.  87528384. 


191.  29506624. 

196.  262144. 

199.  247673152000. 


192.  60481729.  193.  4913. 

196.  941192.  197.  9938375. 

200.  1371330631. 


quotient.  remr. 


201. 

42  +  3. 

202. 

76  +  81. 

203. 

4  +  865. 

204. 

203. 

205. 

51  +  40. 

206. 

470. 

219. 

62321  +  4. 

220. 

86730  +  5. 

221. 

295064  +  1. 

222. 

61864  +  3. 

223. 

705442  +  3. 

224. 

55733399  +  7. 

237. 

3800  +  1. 

238. 

7300  +  14. 

239. 

183003. 

240. 

80307. 

241. 

19759  +  2. 

242. 

24582  +  41. 

243. 

4560. 

244. 

30079. 

261. 

582203  +  13. 

262. 

161674  +  9. 

263. 

38231  +  7. 

264. 

2192  +  9. 

273. 

8433  +  15. 

274. 

124955  +  32. 

275. 

188033  +  63. 

276.  268  +  7. 

277.  1128  +  53. 

2  78.  1758  +  125. 

279.  29403977  +  74. 

280.  6730243  +  106. 

295.  77. 

302. 

296.  304. 

303. 

297.  34. 

304. 

298.  72. 

305. 

299.  312  times. 

306. 

300.  340  times. 

307. 

301.  1858. 

308. 

quotient.  remr. 


207. 

350. 

208. 

700  +  6. 

209. 

8  +  46. 

210. 

760  +  8. 

211. 

360  +  1. 

212. 

2340. 

225. 

4321  +  11. 

226. 

1931  +  12. 

227. 

1429  +  27. 

228. 

6094  +  92. 

229. 

9736  +  851. 

230. 

7610  +  407. 

245. 

1882  +  1982. 

246. 

17337  +  1288. 

247. 

285340  +  4322. 

248. 

3759  +  29556. 

249. 

160401. 

250. 

14000014. 

251. 

1680  +  51. 

252. 

18  +  113. 

265. 

26317  +  29. 

266. 

15885  +  22. 

267. 

187323  +  27. 

268. 

2219  +  1. 

281. 

200  +  11. 

282. 

258  +  43. 

283. 

396  +  332. 

284. 

1089  +  212. 

285. 

127  +  245. 

286. 

46  +  1206. 

287. 

752  +  178. 

quotient.  remr. 


213. 

301  +  1. 

214. 

270  +  70. 

215. 

58000. 

216. 

34  +  50. 

217. 

4  +  6321. 

218. 

120  +  8. 

231. 

1854  +  11. 

232. 

19026  +  13. 

233. 

7981  +  40. 

234. 

1219  +  77. 

235. 

657  +  6643. 

236. 

9704  +  3081. 

253. 

411  +  72700. 

254. 

12  +  51524. 

255. 

30  +  51. 

256. 

2016  +  15000. 

257. 

24  +  214302. 

258. 

1263  +  1100. 

259. 

178  +  2728. 

260. 

788  +  2177. 

269. 

39597  +  3. 

270. 

28957  +  38. 

271. 

1721  +  13. 

272. 

5910  +  42. 

288. 

41  +  815. 

289. 

232  +  911. 

290. 

251  +  1341. 

291. 

62  +  341. 

292. 

153  +  523. 

293. 

1818  +  4887. 

294. 

1447  +  2693. 

207. 

45067  times. 
83205  times. 
8. 

325. 

15607. 

6702. 


309.  130130. 

310.  7575. 

311.  609. 

312.  70905. 

313.  763. 

314.  560. 


315. 

86. 

316. 

6758. 

317. 

74274. 

318. 

317450. 

319. 

689902. 

320. 

66579051, 

IV 


ANSWERS. 


11.  1.  Seven  million ,  seven  hundred  and  seven  thousand ,  and  seventy. 

2.  13,050,011.  3.  43795.  4.  33018. 

5.  20536900.  6.  1412884  +  500  rem*.  7.  11210  +  4  remr. 

8.  12.  9.  428  pages.  10.  80  nuts. 

11.  Forty-one  million ,  three  hundred  and  five  thousand ,  and  eighty-seven. 

12.  17,450,302.  13.  2999997.  14.  295654. 

15.  3482569401472.  16.  1388.  17.  27  rem*. 

18.  2270.  19.  732  years.  20.  63840  letters. 

21.  One  thousand  seven  hundred  and  seventy -seven.  22.  MDCCCLI. 


23.  107170. 
27.  226981. 
31.  1413. 

35.  76649903. 


24.  198000. 

28.  4578. 

32.  MDCIII. 
36.  3003  times. 


25.  14395553. 
29.  28  years. 
33.  26545. 

37.  49885969. 


26.  7007  times. 
30.  81  seats. 
34.  550440033. 
38.  30081. 


39.  65  years. 

42.  12. 

46.  74000. 
50.  380. 

53.  74137. 
57.  5. 


40.  8581.  41.  Five  hundred  thousand. 

43.  742481.  44.  21206628450. 

47.  3.  48.  650  +  56803  rem*. 

51.  Thirty  thousand.  Thirty. 

54.  305365476.  55.  92055. 

58.  1677200.  59.  8. 


Five  hundred. 
45.  1055841. 
49.  2499. 

52.  26. 
56.  230. 
60.  8421. 


61.  Two  thousand  three  hundred  million ,  twenty-five  thousand,  and 
fifteen.  62.  390.  63.  4227321 ;  385470,  and  34264000. 

64.  61146  +  92  rem*.  65.  7903000.  66.  312.  67.  145  times. 


68.  402  =  1600;  92  =  81;  412  =  1681.  69.  189  figures.  70.  17  marbles. 
71.  13,400,057.  72.  106.  73.  4474728.  74.  By  120. 

75.  370  +  53  remr.  76.  42310  ;  4231,  and  33848.  77.  43  times. 

79.  9999.  80.  294.  81.  DCCCLXXIV. 

82.  3,500,000.  83.  593496.  84.  5865436  +  2067  remr. 

85.  39906  +  11  remr;  399  +  113  remr.  86.  15.  87.  49788. 

88.  By  4.  89.  43  years.  90.  1080  yds.  91.  23,030,005. 

92.  40.  93.  10675.  94.  2308256.  95.  740  +  221  rem*. 

96.  By  507.  97.  456  +  123  remr.  98.  174. 

99.  32  pages.  100.  312  animals.  101.  Seven  thousand 

three  hundred  and  six  million ,  two  thousand ,  and  fifteen. 
102.  15  +  30432  remr.  103.  By  457327.  104.  13. 

105.  71  years  old.  106.  413  =  68921 ;  2362  =  55696;  1152  =  13225. 

107.  6113.  108.  107.  109.  867537.  110.  929325. 

111.  Ten  thousand  eight  hundred  and  sixty-one.  112.  492  figures, 

including  1  and  200.  113.  11441476.  114.  578  boxes! 

115.  740480  letters.  116.  6  marbles.  117.  38  years  old.  118.  1. 
119.  306504.  120.  1080375.  121.  Three  sets  of  ten  units  +  four  units . 

122.  Seventy  thousand  and  seven  million ,  seven  thousand ,  and  seventy ' 
seven.  123.  410921984.  124.  20.  125.  86  years  old. 

126.  210  and  30.  127.  2100.  128.  442.  129.  7856136.  130.  1795164. 

131.  By  49950.  132.  75  and  68.  133.  209.  134.  90  ladies. 

135.  131.  137.  707594  +  770  rem*.  138.  58.  139.  42  and  55. 

140.  992817.  141.  Ten  thousand  seven  hundred  and  forty-nine. 

142.  109999.  143.  By  888.  144.  Divisor  7087;  rem*  1569. 

145.  6708.  146.  2454.  147.  2  more.  148.  86.  149.  37990092. 

150.  376728.  151,  448847.  152.  2662.  153.  623. 


ex.  hi. 


154. 

158. 

162. 

166. 

170. 

174. 

178. 

182. 

187. 

192. 

196. 

199. 

203. 

207. 

211. 

215. 

219. 


224. 


231. 


(i)  137;  (ii)  5421  and  1807.  155.  937.  156.  93000.  157.  23. 

2037  and  679.  159.  125.  160.  116571375.  161.  83952. 

83205.  163.  25000.  164.  19  boys.  165.  3974  and  3423. 

76  and  33.  167.  3615  and  2892.  168.  4.  169.  10379355. 

376731.  171.  29732.  172.  412776.  173.  By  97. 

24  men.  175.  73  and  37.  176.  7.  177.  13  and  10. 

19.  179.  1171000.  180.  1338776.  181.  2,000,020,000,200. 

302.  183.  862.  184.  2375776242.  185.  2478.  186.  6  games. 

16.  188.  336.  189.  89.  190.  24429215144.  191.  YIDCLXVI. 

656100810001.  193.  61.  194.  337.  195.  8  girls. 

3034  and  2081.  197.  A  has  36;  Bhas7;  C  has  46.  198.  1400. 

2362266.  200.  63.  201.  6140.  202.  7700. 

4763;  763;  63.  204.  6715.  205.  47.  206.  9. 

2449  persons.  208.  34635330.  209.  43.  210.  22653  +  2  remr. 

54255219.  212.  2259159.  213.  57980.  214.  650470. 

6543  and  2222.  216.  33  and  18.  217.  56.  218.  4378444. 

375  +  857  remr.  220.  144094291992.  221.  4  groups  of 

thirty -six  +  2  groups  of  six  +  3  units,  i.  e. ,  one  hundred  and  fifty  - 


and 


223.  3227  +  40  remr. 

228.  364893507. 

229.  4679  +  64  rem* 

230.  88808256828. 


nine  units. 

47)3189(67. 

282 
369 
329 
40 

1  group  of  one  hundred  and  twenty-five  +  2  groups  of  twenty  five 
+  3  groups  of  five  +  4  units,  i.e.  one  hundred  and  ninety -four 
units. 


222.  98980001. 

225.  857142  and  142857. 

226.  21£  years  old. 

227.  3905  ;  3344, 

2203. 


232. 

233. 


234. 


10219567. 

235.  457 

236.  17  boys;  52  girls. 

118.  See  Ex¬ 

38 

237.  117. 

ample  on  p. 

3656 

238.  Either  23475,  or  513. 

14  of  Theory. 

1371 

239.  35130711336. 

173042. 

17366 

240.  181170. 

IV.  1.  109339  farthings.  2.  786926  farthings. 
4.  959991  farthings.  5.  17373  halfpence. 


7.  96849  halfpence. 
10.  3494  threepences. 
13.  1073  fourpences. 
16.  18127  fourpences. 
19.  10303  sixpences. 
22.  6317  florins. 

25.  103  crowns. 

28.  3334  crowns. 

31.  3661  half-cr. 

34.  6644  half-cr. 


37.  154863  half-sovereigns. 


8.  106613  halfpence. 
11.  8709  threepences. 
14.  5306  fourpences. 

17.  2071  sixpences. 

20.  26653  sixpences. 
23.  30518  florins. 

26.  273  crowns. 

29.  1883  half-cr. 

32.  2610  half-cr. 

35.  3379  three  half pences. 


3.  1067133  farthings. 
6.  22817  halfpence. 

9.  2399  threepences. 
12.  35307  threepences. 
15.  8758  fourpences. 
18.  3437  sixpences. 

21.  5729  florins. 

24.  42354  florins. 

27.  1890  crowns. 

30.  5145  half-cr. 

33.  5775  half-cr. 

36.  3419  threepences. 
38.  4819  double  florins. 


VI 


ANSWERS. 


39. 

42. 

45. 

48. 

51. 

54. 

57. 

60. 

63. 

66. 

69. 

72. 

75. 

78. 

81. 

84. 

87. 

91. 

94. 

97. 

100. 

103. 

107. 

111. 

114. 

118. 

122. 

125. 

128. 

130. 

132. 

134. 

135. 
137. 
141. 
145. 
149. 
153. 
157. 
161. 
165. 
169. 
172. 
174. 
176. 
178. 
180. 
182. 
184. 


£175,  2s.  11  d. 
£462,  19s.  3 d, 
£125,  12s.  6K 
£161,  19s.  8 d. 
£938,  12s.  6 d. 
£1765,  18s. 
£154,  5s. 
£1213,  10s. 
£948,  4s. 

£117,  6s.  lid. 
119196c?. 

5104  sixpences. 


40.  £153,  18s.  5c?. 
43.  £10,  8s.  4 d. 
46.  £118,  15s.  lid. 
49.  £277,  15s.  6c?. 
52.  £215,  Is.  6 d. 
55.  £121,  15s. 

58.  £540,  2s.  6c?. 
61.  £1275,  17s.  6 d. 
64.  £15410,  10s. 
67.  37401s. 

70.  176400/. 


41.  £104,  3s.  4c?. 

44.  £15,  19s.  Sid. 

47.  £57,  Os.  10 d. 

50.  £972,  4s.  3d. 

53.  £1237,  2s. 

56.  £138,  15s. 

59.  £954,  15s. 

62.  £2500,  12s.  6c?. 

65.  £17,  6s.  4 id. 

68.  97251s. 

71.  11772  twopences. 
74.  104040  halfpence. 
77.  844  hf.-cr.  +2s. 
80.  374  hf.-cr.  +  Is.  2 d. 


73.  14610c?. 

148260  threepences.  76.  16475  sixpences. 

37320/  79.  157  fl.  +ls.  l\d. 

116  gs.  82.  32 hf.-sovs.  +2s.  lid.  83.  9655  fl. 

184  cr.  +  4c?.  85.  99  gs.  +4s.  4c?.  86.  17  gs.  +  13s.  4c?. 

£4662.  88.  £8757.  89.  £3016,  13s.  90.  £13027,  7s. 

13320  gs.  92.  15540  gs.  93.  38696  gs.+ 4s. 

34288  gs.  +  12s.  95.  13143  fourpences.  96.  3388  sixpences + 4c?. 

17577s.  6c?.  98.  7110  hf.-cr.  +  Is.  99.  95  hf.-gs.  +  6c?. 

7740  fourpences.  101.  843140  fl.  102.  529376  hf.-cr.  +ls. 

7310  hf.-gs.  104.  2704  hf.-gs.  105.  796110  hf.-cr.  106.  579065  fl. 
£2,  Is.  8c?.  108.  £6,  5s.  109.  1200.  110.  180. 

£41,  4s.  112.  1141  people.  113.  39  five-pound  notes. 

76  pencils.  115.  £13,  15s.  116.  £15,  17s.  8c?.  117.  70422  secs. 

85265  secs.  119.  25307  min.  120.  33819  min.  121.  1074  hrs. 
927  hrs.  123.  31505  hrs.  124.  22069  hrs. 

1104587  min.  126.  2368813  secs.  127.  8  hrs.  43  min.  43  secs. 
15  hrs.  50  min.  29  secs.  129.  12  days  11  hrs.  22  min. 

14  days  10  hrs.  5  min.  131.  3  days  17  hrs.  7  min.  21  secs. 

5  days  13  hrs.  4  min.  33  secs.  133.  47  wks.  1  day  11  hrs.  45  min. 

45  wks.  4  days  19  hrs.  13  min.  40  secs. 


2  yrs.  223  days  4  hrs.  13  min. 
1464  hrs.  138.  131040  min. 

142.  9600  secs. 
146.  17544  hrs. 
150.  1021  ozs. 
154.  53439  lbs. 
158.  272347  ozs. 
162.  1242  stones. 
166.  33691  ozs. 


136.  3  yrs.  299  days  4  hrs.  3  min. 


585  min. 
1826  days. 
631  ozs. 
38436  lbs. 
95671  ozs. 
31  stones. 
10454  ozs. 


139.  56  hrs.  140.  108  hrs. 

143.  243  days.  144.  274  days. 
147.  1945  lbs.  148.  1116  lbs. 

151.  23517  ozs.  152.  30604  ozs. 
155.  1511  ozs.  156.  5047  drs. 

159.  7654567  drs.  160.  30009615  dru. 
163.  3583  lbs.  164.  9369  lbs. 

167.  1799000  grs.  168.  4431000  grs. 
2  qrs.  13  lbs.  7  ozs.  170.  3  qrs.  9  lbs.  15  ozs.  171.  17  lbs.  1  oz.  3  drs. 
19  lbs.  10  ozs.  5  drs.  173.  4  tons  15  cwt.  3  qrs.  5  lbs. 

21  tons  4  cwt.  2  qrs.  24  lbs.  175.  9  cwt.  0  qrs.  18  lbs.  1  oz. 

10  cwt.  3  qrs.  7  lbs.  6  ozs.  177.  19  cwt.  3  qrs.  8  lbs.  6  oz.  14  drs. 
27  cwt.  0  qr.  24  lbs.  10  ozs.  3  drs.  179.  12  cwt.  3  qrs.  14  lbs.  3  oz. 
18  cwt.  2  qrs.  11  lbs.  5  oz.  181.  1  ton  4  cwt.  2  qrs.  4  lbs.  2  ozs. 

2  tons  4  cwts.  3  qrs.  7  lbs.  3  ozs.  183.  18  tons  1  cwt.  3  qrs.  4  lbs.  7  ozs. 
132 tons  19  cwt.O  qr.  15  lbs.  15oz.  185.  213  tons  13  cwts.  lqr.  17  lbs. 2 oz. 


EX.  IV. 


vii 


186. 

189. 

193. 

196. 

198. 

200. 

203. 

207. 

211. 

214. 

217. 

219. 

221. 

225. 

229. 

233. 

237. 

241. 

245. 

249. 

253. 

257. 

260. 

263. 

267. 

270. 

272. 

274. 

277. 

280. 

282. 

284. 

287. 

289. 

291. 

293. 

295. 

297. 

299. 

303. 

306. 

309. 

311. 

313. 

316. 

319. 


2  tons  0  cwts.  0  qr.  1  lb.  8  ozs.  10  drs.  187.  9  tons  13  cwt.  3  qrs 
1  lb.  6  ozs.  3  drs.  188.  16  tons  0  cwt.  0  qr.  15  lbs.  11  ozs.  9  drs 


20981  grs.  190.  43855  grs. 
18100  grs.  194.  22017  grs. 
4  lb.  Tr.  5  oz.  3  dwt.  13  grs. 
182  ozs.  Tr.  416  grs. 

188  ozs.  Tr.  431  grs. 

2037  in.  204.  3202  in. 
18635  ft.  208.  29776  ft. 
12  yds.  0  ft.  9  in 
57  yds.  1  ft.  7  in. 


6  mi.  1633  yds.  2  ft. 

5  mi.  1153  yds.  1  ft.  3  in. 

132  yds.  222.  209  yds. 
307  ft.  226.  380  ft. 

217  hf.-yds.  230.  314  hf.-yds. 
4635  in.  234.  7373  in. 
125£  ft.  238.  162J  ft. 
15283  yds.  242.  58741  ft. 

246.  13278  yds. 
260.  117851  ft. 
254.  1104786  m. 


191.  34512  grs.  192.  14155  grs. 

196.  1  lb.  Tr.  3  ozs.  13  dwt.  13  grs. 

197.  15  lb.  Tr.  3  ozs.  0  dwt.  23  grs. 
199.  132  ozs.  Tr.  385  grs. 

201.  647  in.  202.  1063  in. 

205.  7420  yds.  206.  23936  yds. 
209.  41764  ft.  210.  56000  ft. 
212.  19  yds.  0  ft.  9  in.  213.  36  yds.  0  ft.  9  in. 
215.  43  mi.  861  yds.  216.  48  mi.  83  yds. 


218.  9  mi.  123  yds.  2  ft. 
220.  12  mi.  131  yds.  0  ft.  9  in. 
223.  151  yds.  224.  219  yds. 
227.  341  hf.-yds.  228.  407  hf.-yds. 


232.  7632  in.' 
236.  5954  in. 
240.  292  ft. 

244.  33779  yds. 
248.  36711  ft. 
252.  94578  in. 
256.  2768645  in. 
259.  326  po.  J  yd. 
262.  1284  hf.-yds. 


231.  7128  in. 

235.  3529  in. 

239.  228  ft. 

243.  94381  ft 

316827  in.  246.  13278  yds.  247.  13600  yds. 

643548  in.  250.  117851  ft.  251.  233094  in. 

205862  in.  254.  1104786  in.  265.  1635033  in. 

93  po.  5  yds.  268.  89  po.  3£  yds. 

239  po.  24  yds.  261.  484  hf.-yds. 

1320  hf.-yds.  264.  3268  hf.-yds.  265.  186  po.  266.  126  po. 
133  po.  34  yds.  268.  294  po.  269.  155  po.  34  yds 

224  po.  2  yds.  271.  8  po.  4  yds.  2  ft.  11  in. 

14  po.  3  yds.  2  ft.  273.  18  po.  5  yds.  1  ft.  3  in. 

34  po.  4  yds.  1  ft.  275.  16  po.  3  yds.  276.  23  po.  0  yd.  1  ft.  6  in. 
30  po.  0  yd.  1  ft.  278.  30  po.  2  yds.  2  ft.  279.  34  po.  3  yds.  1  ft 
41  po.  3  yds.  1  ft.  6  in.  281.  2  mi.  3  fur.  21  po.  2  yds.  2  ft.  3  in 
3  mi.  6  fur.  22  po.  0  yd.  2  ft.  5  in.  283.  4  mi.  1  fur.  36  po.  1  yd.  1  ft.  7  in. 
8  mi.  2  fur.  26  po.  0  yd.  2  ft.  3  in.  285.  10  mi.  6  fur.  5  po. 

5  yds.  0  ft.  11  in.  286.  49  mi.  2  fur.  31  po.  3  yds.  1  ft.  11  in 

147  mi.  6  fur.  32  po.  2  yds.  2  ft.  3  in.  288.  59  mi.  0  fur.  32  po. 


5  mi.  5  fur.  18  po.  1  yd. 

32  mi.  4  fur.  33  po.  4  yds. 
4419  mi.  1  fur.  21  po.  4  yd. 
189  mi.  3  fur.  6  po.  0  yd.  1  ft. 
349  mi.  7  fur.  18  po.  0  yd.  1  ft. 


290.  25  mi.  2  fur.  0  po.  4  yds. 
292.  701  mi.  3  fur.  26  po.  4  yds. 
294.  21  mi.  2  fur.  22  po.  1  yd. 
296.  19  mi.  5  fur.  20  po.  4  yds. 
-  -  298-  1279  mi.  1  fur.  32  po.  4  yds.  1  ft. 

1594  mi.  1  fur.  32  po.  0  yd.  0  ft.  5  in.  300.  1578  mi.  2  fur.  10  po. 
™B.yd8'  2  ft-  4  in‘  301-  4916  sq.  in.  302.  23263  sq.  in. 

2864  sq.  in.  304.  20013  sq.  in.  305.  11659  sq.  po. 

21037  sq.  po.  307.  22945  sq.  po.  308.  14381  sq.  po. 

4  sq.  yds.  8  sq.  ft.  117  sq.  in.  310.  6  sq.  yds.  5  sq.  ft.  11  sq.  in. 

54  sq.  yds.  3  sq.  ft.  122  sq.  in.  312.  95  sq.  yds.  4  sq.  ft.  60  sq.  in. 
22  ^  ird/'  AJ  P°-  3I4-  46  ac.  1  rd.  8  po.  315.  457  ac.  2  rds.  17  po. 

566  ac.O  rds.  13  po.  317.  726  sq.  yds.  318.  1089  sq.  yds. 

623  sq.  yds.  320.  995  sq.  yds.  321.  544J  sq.  yds. 


yni 


ANSWERS. 


322. 

325. 

328. 

331. 

334. 

337. 

340. 

343. 

346. 

349. 

352. 

355. 

357. 

359. 

361. 

363. 

365. 

367. 

369. 

371. 

373. 

375. 

378. 

381. 

383. 

385. 

387. 

390. 

393. 

396. 

399. 

402. 

405. 

409. 

V. 

4. 

7. 

10. 

13. 

16. 

19. 

21. 

23. 

25. 

27. 

29. 


665£  sq.  yds. 

441  sq.  yds. 

2448  sq.  ft. 

4680  sq.  ft. 

823284  sq.  in. 

218052  sq.  in. 

24079  sq.  yds. 

25070  sq.  yds. 

131130  sq.  yds. 

333274481  sq.  in. 

28  sq.  po.  4  yds. 

30  sq.  po.  9^  yds. 

3  sq.  po.  7  yds.  2£  ft. 

4  sq.  po.  17  yds.  8  ft.  123  in. 
2  a.  1r.  20  p.  0  yds. 

7a.  2r.  39  p.  15£  yds. 

12a.  3r.  27 p.  21  yds.  6£  ft. 
1a.  1r.  Op.  19  yds.  0  ft.  8  in. 


323.  514|  sq.  yds. 
326.  648£  sq.  yds. 
329.  1638  sq.  ft. 

332.  5283  sq.  ft. 

335.  1058508  sq.  in. 
338.  310716  sq.  in. 
341.  10254f  sq.  yds. 
344.  45563  sq.  yds. 
347.  23048773  sq.  in. 
350.  24820485  sq.  in. 
353.  8  sq.  po.  25  yds. 


324.  877i  sq.  yds. 

327.  1296  sq.ft. 

330.  29 65£  sq.  ft. 

333.  1176120  sq.  in. 
336.  1528956  sq.  in. 
339.  37268  sq.  yds. 
342.  20479£  sq.  yds. 
345.  82418  sq.  yds. 
348.  54650895  sq.  in. 
351.  20  sq.  po.  11  yds. 
354.  11  sq.  po.  20£  yds. 
356.  35  sq.  po.  2J  yds. 

358.  4  sq.  po.  16  yds.  1  ft. 

360.  6  sq.  po.  8  yds.  8  ft.  99  in. 

362.  17 A.  Or.  25 p.  24f  yds. 

364.  15a.  Or.  14p.  14  yds.  7£  ft. 
366.  22a.  3r.  33p.  2  yds.  7f  ft. 

368.  2a.  2r.  8p.  18  yds.  5  ft.  120  in. 
4a.  Or.  13p.  5  yds.  7  ft.  109  in.  370.  8a.  2r.  34p.  0  yds.  3  ft.  87  in. 
185a.  Or.  2p.  26£  yds.  372.  76a.  2r.  3p.  19  yds.  5£  ft. 

53a.  Or.  21  p.  0  yds.  8  ft.  125  in.  374.  15a.  3r.  20p.  15  yds.  2  ft.  0  in. 
30711  cub.  in.  376.  32177  cub.  in.  377.  88888  cub.  in. 

78391  cub.  in.  379.  209093  cub.  in.  380.  457067  cub.  in. 

3  cub.  yds.  2  ft.  138  in.  382.  16  cub.  yds.  10  ft.  815  in. 

18  cub.  yds.  4  ft.  605  in.  384.  21  cub.  yds.  4  ft.  719  in. 

103  cub.  yds.  15  ft.  362  in.  386.  171  cub.  yds.  13  ft.  664  in. 

Ill  pints.  388.  155  pints.  389.  146  pints. 

185  pints.  391.  109  gal.  1  qt.  1  pt.  392.  84  gal.  3  qts.  0  pt. 
154  gal.  0  qt.  0  pt.  394.  225  gal.  2  qts.  1  pt.  395.  238  pecks. 
314  pecks.  397.  31017  qts.  398.  45817  pts. 

4  qrs.  7  bush.  3  pks.  1  gal.  3  qts.  1  pt.  400.  130  qrs.  1  bush. 

2  pks.  1  gal.  1  qt.  401.  15  lbs.  Av.  +  3000  grs. 

23136  links.  403.  141f  in.  404.  21683200  sq.  yds. 

864  pints.  406.  8483  sheets.  407.  114449".  408.  33  knots. 

1452  acres.  410.  9800  ozs.  Troy. 


1.  £7800,  3s.  0 d. 

£6186,  Is.  lid. 

£36343,  3s.  0 d. 

£36711,  11s.  2d. 

£6381709,  13s.  lid 
£40418,  4s.  OJd. 

92  days  12  hr.  16  min.  37  secs. 
33  yrs.  72  days  2  hrs. 


2.  £888,  3s.  7i d. 

5.  £17625,  6s.  8d. 

8.  £57447,  10s.  lid. 
11.  £44375,  2s.  8 d. 

14.  £4278818,  3s.  lid. 
17.  £25925,  16s.  7 d. 


3.  £22703,  Os.  1  \d. 
6.  £28910,  13s.  Od. 
9.  £42450,  5s.  2d. 
12.  £48237,  16s.  lid. 
15.  £5253431,  8s.  9d. 
18.  £885299,  19s.  lid. 
20.  13  days  7  hrs.  8  min.  37  secs. 
22.  77  yrs.  15  days  1  hr. 


22  cwt.  1  qr.  10  lbs.  9  ozs.  24.  2  cwt.  1  qr.  17  lbs.  11  ozs.  13  drs. 
43  tons  3  cwt.  2  qrs.  4  lbs.  26.  27  tons  10  cwt.  3  qrs.  2  lbs. 

22  cwt.  77  lbs.  6  ozs.  28.  24  tons  6  cwt.  105  lbs.  11  ozs. 

36  lbs.  Tr.  9  ozs.  8  dwt.  15  grs.  30.  78  ozs..  Tr.  34  grs. 
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IX 


31. 

34. 

36. 

38. 

40. 

43. 

45. 

47. 

49. 

52. 

55. 

58. 

61. 

63. 

65. 

68. 

70. 

72. 

74. 

77. 

79. 

82. 

84. 

87. 

89. 

91. 

93. 

95. 

97. 

100. 

103. 

107. 

111. 

115. 

119. 

123. 

126. 

129. 

133. 

136. 

140. 

143. 

146. 

149. 

152. 

155. 

158. 

161. 

164. 


16  yds.  0  ft.  9  in.  32.  32  yds.  2  ft.  7  in.  33.  17  mi.  774  yds. 

25  mi.  449  yds.  1  ft.  7  in.  35.  90  po.  3  yds.  0  ft.  3  in. 

33  mi.  1  fur.  38  po.  5  yds.  1  ft.  37.  19  fur.  20  po.  5  yds.  1  ft.  9  in. 

24  mi.  30  chs.  41  Iks.  39.  30  sq.  yds.  4  ft.  3  in. 

20  sq.  yds.  1  ft.  95  in.  41.  307a.  3r.  2p.  42.  122a.  1r.  38 p. 

10  a.  1r.  21  p.  20i  sq.  yds.  44.  16  a.  1r.  24  p.  16£  sq.  yds. 

25a.  Or.  39 p.  12  sq.  yds.  5  ft.  36  in.  46.  2r.  32p.  8  sq.  yds.  0  ft.  37  in. 

47  cub.  yds.  23  ft.  542  in.  48.  444  cub.  yds.  8  ft.  1259  in. 

47  gal.  3  qts.  1  pt.  50.  84  qrs.  1  bush.  2  pks.  0  gal.  51.  £8,  9s.  2f d 

£4,  4s.  4£d  53.  £3188,  8s.  10fd  54.  £7599,  17s.  9Jd 

£1,  2s.  1  \d.  56.  £15,  11s.  5£d  57.  £1,  18s.  8 \d. 

£7,  16s.  9f d  59.  £91,  Is.  4 d  60.  £21,  Os.  lOd 

8  hrs.  27  min.  50  secs.  62.  6  hrs.  27  min.  44  secs. 

3  days  9  hrs.  36  min.  64.  2  days  17  hrs.  24  min.  13  secs. 

4  lbs.  7  ozs.  10  drs.  66.  1  qr.  15  lbs.  8  ozs.  67.  7  tons  11  cwt.  3  qrs. 

11  tons  15  cwt.  1  qr.  9  lbs.  69.  1  ton  16  cwt.  3  qrs.  23  lbs. 

16  cwt.  3  qrs.  11  lbs.  12  ozs.  71.  5  tons  4  cwt.  2  qrs.  3  lbs.  6  ozs. 

6  tons  2  cwt.  2  qrs.  8  lbs.  6  ozs.  3  drs.  73.  7  lbs.Tr.  7  ozs.  16  dwt.  5  grs. 
13  ozs.  Tr.  344  grs.  75.  13  yds.  1  ft.  7  in.  76.  8  yds.  1  ft.  9  in. 

7  mi.  1033  yds.  2  ft.  78.  21  mi.  427  yds.  1  ft.  5  in. 

34  m.  5  fur.  6  yds.  80.  4  fur.  24  po.  2  yds.  81.  28  po.  1  yd.  2  ft.  11  in. 

3  mi.  4  fur.  18  po.  4  yds.  1  ft.  5  in.  83.  4  sq.  yds.  3  ft.  27  in. 

7  sq.  yds.  0  ft.  101  in.  85.  47a.  2r.  24p.  86.  106a.  3r.  17p. 

37  sq.  po.  20J  sq.  yds.  88.  2a.  2r.  21  p.  0£  sq.  yd. 

5  ac.  3470  sq.  yds.  90.  1  sq.  mi.  130  ac.  2967  sq.  yds. 

1a.  2  r.  10  P.2  sq.  yds.  3  ft.  36  in.  92.  1a.0r.0p.  13  sq.  yds.  2  ft.  82  in. 

94.  1a.  Or.  6p.  26  sq.  yds.  8  ft.  3  in. 
96.  180  cub.  yds.  16  ft.  741  in. 
19  gals.  1  qt.  1  pt.  98.  3  bush.  2  pks.  1  gal.  99.  44  qrs.  4  bush. 
67  qrs.  5  bush.  3  pks.  101.  5s.  2d.  102.  Is.  8 \d. 

£5,  18s.  3 d.  104.  18s.  105.  £2019,  16s.  8| d.  106.  £8114,  11s.  8£d 
10s.  3 id.  108.  £1,  2s.  0 £d  109.  £2,  Is.  8 d.  110.  18s.  ll£d 

£3,  17s.  1  id.  112.  £5,  7s.  8 d.  113.  11s.  4 \d.  114.  £7,  Is.  8| d. 

£2,  9s.  116.  £15,  7s.  8| d.  117.  16s.  8 d.  118.  £24,  11s.  3d. 

14s.  6d  120.  £1,  8s.  Id  121.  £159,  Is.  1  id  122.  £206,  14s.  4|d 

£1083,  17s.  1  id.  124.  £754,  13s.  6 d.  125.  £1402,  4s.  4 id 

£2695,  2s.  ljd  127.  £1046,  17s.  6d  128.  £2157,  19s.  4 \d. 

£178,  12s.  7Jd  130.  £535,  8s.  131.  £16544.  132.  £15851. 

£2277,  5s.  lOd  134.  £2411,  8s.  135.  £2499,  3s.  4d 

£5976,  5s.  137.  £7687,  10s.  138.  £7687,  10s.  139.  £907,  14s.  7d 

£841,  18s.  10id  141.  £201,  9s.  5id  142.  £143,  9s.  9fd 

£5526,  15s.  8 d  144.  £5240,  19s.  8d  145.  £974,  9s.  Id 

£1072,  11s.  7 d  147.  £19679,  Is.  10|d  148.  £68867,  16s.  lid 

150.  £4324,  Os.  5d  151.  £1255,  3s.  4d 

153.  £5655,  19s.  8d  154.  £17877,  14s.  2d 

156.  £262,  16s.  lljd  157.  £11270, 10s.  Hid 

159.  £4495,  11s.  Id  160.  £1645,  Os.  4d 

162.  £22240,  19s.  4id  163.  £446,  19s.  4d 

165.  £974,  17s.  Id  166.  £1254,  13s.  9d 


1a.  1r.  7p.  17  sq.  yds.  5  ft.  26  in. 
8  cub.  yds.  6  ft.  727  in. 


£2568,  Os.  lOd 
£8704,  10s. 
£2363,  11s.  2id 
£78697,  Os.  10id 
£28231,  5s.  3d. 
£600,  7s.  lid 


X 


ANSWERS. 


167.  £728700. 

170.  £16340,  13s.  8 d. 

173.  £69,  3s.  4Jct. 

176.  £504,  8s.  4 id. 

179.  £4606,  17s.  6 d. 

182.  £5395,  16s.  4d. 

185.  £3602,  7s.  6( i. 

188.  £12882,  19s.  5 d. 

191.  5  dys.  10  hrs.  44  min.  39  secs. 
193.  154  tons  7  cwts.  0  qr. 

195.  3  qrs.  20  lbs.  2  ozs.  14  drs. 
197.  73  tons  4  cwts.  0  qr.  1  lb. 


168.  £89723,  2s.  6 d. 
171.  £9545,  4s.  6 d. 
174.  £92,  108.  6i  d. 
177.  £8115,  16s. 

180.  £5406,  9s. 

183.  £2273,  16s.  lOd. 
186.  £12859,  15s.  9 d. 
189.  £43955,  8s.  id. 


169.  £3123,  8s. 

172.  £12057,  9s.  9 d. 
175.  £310,  13s.  6J d. 
178.  £65988. 

181.  £1753,  5s.  6d. 
184.  £2173,  3s.  9 d. 
187.  £6733,  12s.  3d. 
190.  £36627,  11s.  2 id. 
192.  5  dys.  17  hrs.  45  min.  45  secs. 
194.  3  cwts.  2  qrs.  16  lbs.  12  ozs. 
196.  10  tons  19  cwts.  1  qr.  20  lbs. 
198.  1  tn.  1  cwt.  0  qr.  26  lbs.  15  oz. 


199.  418  tns.  0  cwts.  2  qrs.  12  lbs.  15  ozs.  200.  27  tns.  6  cwt.  3  qr.  1  lb.  8  oz. 

201.  933  tons  9  cwts.  2  qrs.  1  lb.  202.  103  tons  7  cwts.  1  qr.  9  lbs.  5  ozs. 

203.  121  yds.  2  ft.  3  in.  204.  65  mi.  4  fur.  4  po.  205.  81  mi.  6  fur.  39  po. 

206.  421  yds.  0  ft.  2  in.  207.  211  mi.  1  fur.  13  po.  34  yds. 

208.  3  fur.  24  po.  4  yds.  1  ft.  6  in.  209.  1020  mi.  2  fur.  10  po.  44  yds. 
210.  157  mi.  3  fur.  37  po.  3  yds.  1  ft.  211.  409  mi.  2  fur.  9  po.  1  yd. 

212.  6  mi.  2  fur.  39  po.  5  yds.  213.  94a.  2r.  Op.  214.  112a.  Or.  8p. 

215.  13  sq.  yds.  6  ft.  54  in.  216.  13  sq.  yds.  2  ft.  108  in. 

217.  16a.  2r.  34p.  19  sq.  yd.  7  ft.  108  in.  218.  23a.  2r.  14p.  8  sq.yd.  6  ft.  72  in. 
219.  30a.  2r.  Ip.  74  sq.  yds.  220.  2728a.  3r.  6f.  8J  sq.  yds. 

221.  119a.  1r.  26p.  12  sq.  yds.  2  ft.  36  in.  222.  10a.  Or.  28p.  10  sq. 

yds.  8  ft.  96  in.  223.  118  cub.  yds.  13  ft.  708  in. 

224.  15587  qrs.  0  bush.  225.  11s.  9£d.  226.  £17,  17s.  7id. 

227.  £33,  19s.  54d.  +  ljd.  remr.  228.  £225,  15s.  3fd.  +  l|d.  remr. 

229.  £579,  3s.  84d.  230.  £8118,  14s.  44d.  +  4d.  rem*. 

231.  £2607,  17s.  9 Jd.  +  fd.  remr.  232.  £86878,  17s.  6d. 

233.  £3,  3s.  3fd.  234.  £4,  4s.  i\d.  235.  £13,  2s.  Ofd.  +  lOd.  rem'. 
236.  £4,  5s.  9Jd.  +  4d.  remr. 

238.  £27,  18s.  64d.  +  5fd.  remr. 


240.  £149,  17s.  lOd. 
243.  £9723,  Is.  2id. 
246.  £19,  19s.  lljd. 
249.  £5,  5s.  6fd. 
252.  £432,  6s.  24d. 


237.  £21,  5s.  5 d.  +  2s.  04d.  remr. 

239.  £37,  13s.  24d. 
242.  £147, 12s.  44d. 
246.  £2,  Is.  7|d. 
248.  £89,  16s.  6d. 
251.  £2,  15s.  44d. 
254.  19s.  lOJd. 


241.  £100,  10s.  10|d. 

244.  £12447,  5s.  8fd. 

247.  £9,  Os.  llid. 

250.  £3,  3s.  3id. 

253.  7s.  14d. 

255.  £201,  17s.  6Jd.  +  6fd.  remr.  256.  £1079,  6s.  8|d.  +  6 id.  remr. 

257.  £222,  2s.  24d.  258.  £1100,  11s.  9 id.  259.  £79,  16s.  44d. 

261.  £1386,  Os.  5id.  +  Is.  8 id.  remr. 

263.  £368,  12s.  9id. 
i.  2fd.  remr.  266.  £3,  17s.  44d. 

267.  £730,  18s.  Ofd.  +  7s.  2 id.  rem>. 

269.  £12,  12s.  7 d. 
271.  6s.  2d.  +  £3,  7s.  lOd.  remr. 


260.  £625,  10s.  7 d. 

262.  £2187,  16s.  6|d. 

264.  £274,  18s.  9|d.  + 

266.  £29,  13s.  llid. 

268.  £2534,  13s.  Sid.  +  12s.  lid.  remr. 
270.  £30,  Is.  llid. 


272.  £8,  13s.  7 d.  +  £5,  15s.  lid.  remr.  273.  £1737,  3s.  9d. 

274.  £375623,  17s.  11  id.  275.  £1,  15s.  0|d.  +  £3,  3s.  9d.  remr. 

276.  £11,  15s.  lOfd.  +  £5,  11s.  Id.  remr.  277.  £19,  19s.  9id. 

278.  £65,  4s.  3|d.  279.  £117,  Is.  lid.  280.  £320, 13s,lid.  +  ls.8id.  remt 
281.  £23,  14s.  4id.  +  3id.  remr.  282.  £403,  2s.  6id.  +  Is.  3id.  remr. 
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XI 


283. 

285. 

287. 

289. 

291. 

293. 

295. 

297. 

299. 

303. 

306. 

308. 

310. 

312. 

314. 

315. 

316. 
318. 

320. 

323. 

328. 

333. 

339. 

344. 

350. 

353. 

357. 


£1,  2s.  9 \d.  +  10c?.  remr. 

17s.  6£d.  +  11$.  0 \d.  remr. 

30  dys.  10  hrs.  29  min.  4  sec. 

11  dys.  11  hrs.  11  min.  11  sec. 

2  tons  5  cwts.  2  qrs.  25  lbs.  6  ozs. 

3  tns.  11  cwts.  3  qrs.  10  lbs.  8  ozs. 

6  cwts.  2  qrs.  9  lbs. 

3  cwts.  0  qr.  3  lbs.  0  oz.  3  drs. 


284.  Is.  11  id.  +  18s.  6 \d.  remr. 

286.  £279,  Is.  4d. 
288.  2  dys.  9  hrs.  10  min.  10  secs. 
290.  400  dys.  6  hrs.  22  min.  42  sec. 
292.  16  cwts.  1  qr.  8  lbs.  2  ozs. 
294.  3  tns.  3  cwts.  0  qr.  2  lbs.  4  oz. 
296.  6  tons  11  cwts.  3  qrs.  1  lb. 

o  o  *  i  ru  ’  o™  298<  3  cwts*  2  9rs-  12  lbs.  5  ozs. 

3  cwts.  2  qrs.  1  lb.  300.  3  tons  0  cwts.  1  qr.  4  lbs.  15  ozs.  10  drs.  + 

<lrs  remf  301  7  yds.  1  ft.  6  in.  302.  224  yds.  0  ft.  10  in. 

1  ®  fur-A°  P°'  5  yds‘  0  ft-  6  304.  1  mi.  4  fur.  34  po.  3  yds. 

2  ft.  8  in.  +  5  in.  remr.  305.  25  po.  3  yds.  1  ft.  7  in. 

4  fur.  8  po.  3  yds.  2  ft.  307.  1  mi.  0  fur.  1  no  0  yds  1  ft 

3  mi.  11 1 9 yds.  2 ft.  1 1  in.  309.  2 mi. 525 yds.  Oft.  8  in.  +  404in.  remr! 

iTf/ao  311.  Isq.  yd.  5  ft.  132  in. 

2  sq  ft.  32  in.  313.  2a.  1r.  31p.  10  sq.  yds.  8  ft.  15  in. 

1a.  3r.  15p.  11  sq.  yds.  6  ft.  92  in.  +  5  in.  remr. 

51a.  2r.  18p.  20  sq.  yds.  8  ft.  6  in.  -f  12  in.  remr 

100 .°B9  J°in  4  iq‘  ydS;, 2  ft-  3,7‘  20  s1-  yds.  4  ft.  36  in. 

160a.  2r.  10 p.  1  sq.  yd.  319.  16  cub  yds  Q  48  jn 


1  bush.  3  pks.  1  gal.  3  qts.  1  pt. 
182.  324.  1364.  325, 


1001. 


321.  84. 
326.  15. 


474  +  2 f  over.  329.  13.  330.  15.  331.  6. 

60.  334.  14.  335.  24.  336.  20.  337  71 

16.  340.  18.  341.  1753.  342.  1000. 

qo  j  s  3f5‘  35‘  346’  61-  347-  37.  348.  103. 

39  +  5  yds.  over.  351.  18026  +  7  ft.  over. 

38+3  in.  over.  354.  5.  355.  119  payments.  356.  483  lbs 


322.  93. 
327.  903. 
332.  16. 
338. 

343. 

349. 

352. 


72. 

16. 

9. 

800. 


oco  ~  ^payment  S.  OOO.  lbs 

601  tons.  358.  40  persons.  359.  96  bits.  360.  17  plots. 


VI. 


5. 

8. 

12. 

15. 

18. 

21. 

24. 

27. 

31. 

33. 

36. 

41. 

44. 

47. 

51. 

55. 

58. 


1.  227749/  2.  86400  sec.  3.  £239,  7s.  0 \d. 


£41656,  7s.  2 \d. 
£98,  2s. 

264960  mins. 
£43824,  19*.  6d. 
£2,  Is.  5J d. 
57223  of  each. 


4.  £2,  19*.  lljd. 
7.  £843,  17*.  6 d. 

11.  27283  lbs. 
14.  £1,  17*.  ljd. 
17.  £2,  19*.  10 id. 


6.  £1777,  4s.  lljd. 

9.  48  stamps.  10.  7  times. 

13.  £1111,  11*.  lijd. 

16.  £2,  0*.  5 d.  +  2Jd.  remr. 

19.  105  eggs.  “  20.  26  times +  11  in.  over! 

22.  7752 d.  oo  +■ 1  .)n 

66  tons  6  cwts.  3  qrs.  0  lbs.  3  oz^  25.  £457,  10,  5d.  26.'  S'. 

10*.  4fd.  28.  fd.  29.  605  balls.  30.  2160  times 
2  wks.  6  days  17  hrs.  46  min.  40  secs. 

2694384/.  34.  331  tons  16  cwt.  8  oz. 

£363,  19*.  6J d.  37.  7£  lbs.  38.  £6,  6s. 

42.  £13,  8s.  8  id. 

45.  £6,  19s.  6d. 

17  hf  co  48‘  2s>  216  post-cards.  50.  £10 

L  iTl,  u  £5’  ULM-  53'  £61’  12s-  «■  64‘  £52,  13,  9+' 
£4  13*  Ud1  KQ  777  £944,  °S-  4rf-  67-  ^12439,  0*.  6fd. 

£4,  13*.  1 2d.  59.  777  persons.  60.  £27,  8s.  id,  61.  8784  hrs. 


1248  hf.-crs. 
£1,  2*.  6+ 
£3447,  10*.  2d. 


32.  £1055,  4s.  2d. 
35.  £2,  2s.  2Jd. 
39.  13.  40.  96. 

43.  £19,  14*.  4d. 
46.  £13,  12*.  lljd. 
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62.  474539  half-ozs.  63.  57  days  13  hrs.  9  min.  25  secs. 

64.  273  cwt.  1  qr.  21  lbs.  65.  1524  yds.  0  ft.  5  in. 

66.  10  oz.  10  dwt.  10  grs.  67.  2  tons  13  cwts.  1  qr.  23  lbs.  7  oz. 

68.  2688  pennies.  69.  11  yrs.  4  mo.  70.  9216  steps.  71.  13  cwt. 
72.  3553  half-mins.  73.  69  mi.  131  yds.  74.  130  ac.  1  ro. 

75.  1  gross  8  doz.  and  9.  76.  137  yds.  1  ft.  5  in. 

77.  2  cwt.  3  qrs.  1  lb.  8  oz.  78.  2  tons  4  cwt.  2  qrs.  16  lbs. 


79.  5  ft.  1  in. 

82.  £38,  11s.  4 Jd. 
85.  £781328,  4s.  4 \d. 
88.  £387387,  8s.  7 \d. 
92.  £1,  5s.  11  \d. 

95.  £5265,  11s.  3d. 
98.  £10,  10s.  10 id. 
102.  523  mi. 


80.  72  medals.  81.  2316  gs.  +  14s. 

83.  £38936,  8s.  8 \d.  84.  £5759. 

86.  £21,  Os.  6 d.  87.  £6,  9s.  2f d.  +  \d.  over. 
89.  31.  90.  88.  91.  The  latter  by  1. 

93.  £31,  5s.  94.  £2480,  16s.  4d. 

96.  £21,  11s.  4 \d.  97.  £93,  Os.  6 \d. 

99.  231  persons.  100.  41  persons.  101.  14532  ft. 
103.  19025  com.  yrs.  319  days  10  hrs.  40  min. 


104.  22  tons  5  cwt.  2  qrs.  105.  £1,  Is.  Id.  106.  £72,  7s.  lid. 

107.  2  mi.  2  fur.  2  po.  2  yds.  2  ft.  2  in.  108.  16.  109.  £1,  15s.,  and  5s. 
110.  32640.  111.  980064  in.  112.  21  mi.  3  fur.  23  po.  3  yds.  2  ft.  7  in. 

113  £511,  4s.  8d.  114.  1101600  pins.  115.  £405,  11s.  2£d. 

116.  £199,  17s.  lid.  117.  £1,  4s.  118.  54  allotments. 

119.  £30,  19s.  4d. ;  £3,  17s.  5d.  120.  12  lbs.  Avoir. 

121.  54  tons  11  cwts.  3  qrs.  20  lbs.  6  ozs.  122.  The  farthings. 

123.  416  acres.  124.  £9,  3s.  9d.  125.  1  fur.  5  po.  2  yds.  2  ft.  8  in. 

+  138  in.  over.  126.  £20,  3s.  9d.  127.  100  times. 

128.  £3,  2s.  Id.  for  A;  £1,  2s.  3d.  for  B.  129.  A,  6s. ;  B,  7s. ;  C,  8s. 

130.  £49,  11s.  8d.  131.  1718  of  each.  132.  51  mi.  1  fur.  13  po. 

3  yds.  1  ft.  11  in.  133.  £1,  12s.  7 \d.  134.  £3,  11s.  10|d. 

135.  9  tons  5  cwts.  1  qr.  4  lbs.;  4  tons  12  cwts.  2  qrs.  16  lbs.  136.  7s.  \\d. 
137*.  15  allotments  and  4  po.  over.  138.  £2,  Is.  lOd.  for  one;  £1,  11s.  lOd. 

for  each  of  the  others.  139.  Coat,  £4,  4s.;  hat,  17s.;  umbrella,  19s. 
140.  £6,  19s.  and  £17,  7s.  6d.  141.  £1.  142.  17695260  sq.  in. 

143.  £25446,  8s.  4d.  144.  £12,  14s.  lOJd.  145.  13  cwts.  2  qrs.  27  lbs.; 

1  cwt.  2  qrs.  3  lbs.  146.  £7,  2s.  Id.;  £5,  14s.  8d. 

147.  4 \d.  per  lb.  148.  64  times.  149.  13  times.  150.  Man,  6s.  6d.; 

woman,  4s.  6d,;  boy,  Is.  6d.  151.  116160  sheets;  5  cwts.  3  qrs.  16 lbs. 
152.  29947000  hf.-cr.  153.  £724,  5s.  lljd.  154.  £2,  10s.  2|d. 

155.  A,  £81,  3s.  5d.;  B,  £1,  Is.  Id.  156.  £4,  17s.  6d.  157.  720. 

158.  Id.  per  lb.  159.  37  persons.  160.  Man,  8s.  3d.; 

woman,  2s.  9d.;  boy,  lid.  2557  days. 

162.  17995  ozs.  Tr.  400  grs.  163.  £6,  10s.  164.  11  cwts.  3  qrs.  4  lbs. 

165.  Wednesday.  166.  18s.  8d.  to  one;  9s.  4d.  to  each  of  the  others. 

167.  Is.  9d.  per  lb.  168.  55  yards. 

woman,  7s.;  boy,  4s.  8d.  170.  39  persons. 

172.  1092  times.  173.  £725,  0s.  2d.  174.  The  11th. 

176.  7s.  9d.  per  gal.  177.  480  yds. 

woman,  3s.;  boy,  2s.  179.  38  men. 

181.  £3,  18s.  (There  were  53  Sundays  in  that  year.) 

183.  £3600.  184.  Each  man,  £3,  Is.;  each  woman,  £2,  Is. 

185.  2742  shils.,  and  3  dwts.  over.  186.  1  inch.  187.  5d.  loss. 


169.  Man,  10s.  6d. ; 
171.  4924  days. 
175.  £40  and  £5. 
178.  Man,  5s.; 

180.  1835. 
182.  8s.  per  yd. 
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188.  5  lbs.  189.  12  dozen  of  each.  190.  Tuesday. 

191.  65.  2 d.  (Omit  12  Sundays.)  192.  1  oz.  Tr.  6  dwts.  10  grs. 

193.  2s.  3d.  194.  4  gallons.  195.  The  latter  by  40  ft. 

196.  7  horses,  7  pigs,  21  cows,  105  sheep.  197.  January,  1885. 

198.  8  dozen  of  each.  199.  632  eggs.  200.  April  14,  1852. 


VII.  1.  2,  4,  3,  9.  2.  2,  5,  10,  25,  3,  9.  3.  2. 

4.  5,  25,  3,  9.  5.  None.  6.  2,  4,  3.  7.  2,  4. 

8.  2,  4,  5,  10,  3,  9.  9.  2,  3,  9.  10.  5,  25,  3.  11.  2,  4,  3,  9. 

12.  2,  5,  10,  4.  13.  None.  14.  3.  15.  All.  16.  5,  3. 

17.  2,  5,  10,  4,  25,  3.  18.  2,  4,  3.  19.  2,  5,  10,  25,  3.  20.  3,  9. 


21.  38964035. 

25.  2x2x3. 

29.  3x3x3. 

33.  3  x  17. 

37.  2  x  5  x  7. 

40.  2  x  2  x  5  x  5. 
43.  2  x  2  x  2  x  5. 
47.  3  x  3  x  3  x  3. 
51.  11  x  11. 

54.  2  x  2  x  2  x  13. 
24  x  7. 

22  x  37. 


57. 

62. 

66. 

70. 

74. 

78. 

82. 


22.  709082649.  23.  2;  11;  1;  8.  24.  1;  2;  1;  2. 

26.  2  x  3  x  3.  27.  2  x  2  x  5.  28.  2  x  2  x  2  x  3. 

30.  2  x  17.  31.  3  x  13.  32.  2  x  3  x  7. 

34.  3  x  19.  35.  3  x  3  x  7.  36.  5  x  13. 

38.  2x2  x2x  11.  39.  2  x  3  x  3  x  5. 

41.  2  x  2  x  7.  42.  2  x  2  x  3  x  3. 

44.  3  x  3  x5.  45.  2  x  2  x  13.  46.  3  x  23. 

48.  7  x  13.  49.  3  x  3  x  11.  50.  2  x  5  x  11. 

52.  5  x  5  x  5.  53.  2  x  5  x  13. 

55.  2x2x3x3x  3.  56.  2x2x2x2x3x3. 

58.  2s  x  3  x  5.  59.  3  x  37.  60.  27.  61.  23  x  17. 

63.  7  x  23.  64.  32  x  19.  65.  22  x  32  x  7. 


3  x  5  x  17. 

34  x  7. 

23  x  53. 

2s  x  5  x  7. 

27  x  32  x  5. 

85.  32  x  11  x  29. 

88.  2  x  5  x  133. 

91.  3  x  7  x  11  x  13  x  37. 
94.  32  x  7  x  11  x  13  x  97. 


68.  2s  x  7. 

72.  2  x  32  x  72. 
76.  25  x  5  x  11. 

80.  22  x  11  x  43. 


69.  32  x  72. 
73.  33  x  37. 
77.  26  x  33. 
81.  3  x  631. 


67.  32  x  41. 

71.  32  x  7  x  11. 

75.  II3. 

79.  23  x  5  x  ll2. 

83.  24  x  33  x  7.  84.  32  x  5  x  11  x  13. 

86.  7  x  11  x  101.  87.  2  x  33  x  5  x  11  x  19. 

89.  11  x  7  x  132.  90.  ll4. 

92.  2  x  33  x  11  x  37.  93.  3  x  72  x  101. 

95.  26  x  3  x  643.  96.  33  x  7  x  11  x  13  x  37. 


97.  Twenty-five.  98.  Twenty-one.  99.  Yes.  100.  No. 


VIII. 

1.  7. 

2. 

10. 

3.  5. 

4. 

25. 

5. 

4. 

6. 

8. 

7. 

8. 

8. 

12. 

9. 

17. 

10. 

13. 

11. 

20. 

12. 

15. 

13. 

41. 

14. 

23. 

15. 

19. 

16. 

14. 

17. 

33. 

18. 

22. 

19. 

8. 

20. 

200. 

21. 

1. 

22. 

3. 

23. 

3. 

24. 

31. 

25. 

101. 

26. 

3. 

27. 

111. 

28. 

202. 

29. 

101. 

30. 

102. 

31. 

35. 

32. 

85. 

33. 

4. 

34. 

108. 

35. 

432. 

36. 

96. 

37. 

27. 

38. 

283. 

39. 

77. 

40. 

677. 

41. 

73. 

42. 

23. 

43. 

28. 

44. 

320. 

45. 

440. 

46. 

119. 

47. 

35. 

48. 

267. 

49. 

729. 

50. 

693. 

51. 

113. 

52. 

21. 

53. 

87. 

54. 

27. 

55. 

49. 

56. 

51. 

57. 

1. 

58. 

53. 

59. 

141. 

60. 

551. 

61. 

495. 

62. 

8371. 

63. 

198. 

64. 

61. 

65. 

741. 

66. 

71017. 

67. 

43. 

68. 

18. 

69. 

28. 

70. 

17. 

71. 

12. 

72. 

37. 

73. 

207. 

74. 

207. 

75. 

581. 

76. 

1017. 

77. 

12. 

78. 

17. 

79. 

16. 

80. 

23. 

XIV 

ANSWERS. 

IX.  1.  12.  2.  24. 

3.  30. 

4.  18. 

5.  16. 

6.  36. 

7. 

60. 

8.  60. 

9.  100. 

10.  66. 

11.  12. 

12.  8. 

13. 

60. 

14.  60. 

15.  40. 

16.  18. 

17.  42. 

18.  24. 

19. 

385. 

20.  440. 

21.  105. 

22.  693. 

23.  672. 

24.  588. 

25. 

130. 

26.  102. 

27.  114. 

28.  222. 

29.  595. 

30.  667. 

31. 

1207. 

32.  91. 

33.  1680. 

34.  896. 

35.  630. 

36.  330. 

37. 

864. 

38.  630. 

39.  1755. 

40.  105. 

41.  112. 

42.  2448. 

43. 

336. 

44.  300. 

45.  360. 

46.  660. 

47.  360. 

48.  180. 

49. 

252. 

50.  1260. 

51.  144. 

52.  1260. 

53.  1680. 

54.  1680. 

55. 

462. 

56.  ‘4320. 

57.  6720. 

58.  2520. 

59.  3640. 

60.  20449. 

61. 

1680. 

62.  240. 

63.  2940. 

64.  12000. 

65.  600. 

66.  10080. 

67. 

554400. 

68.  1260. 

69.  660660. 

70.  7140. 

71.  17700. 

72.  82861. 

73. 

95040. 

74.  12649. 

75.  1196421.76.  92939. 

77.  9367. 

78.  9702. 

79. 

3764640.  80.  1052205. 

X. 

1.  2s  x  3  x  7  x  11  x  17.  2.  - 

3.  59. 

4.  1680. 

5.  5031. 

6. 

2«  x  3  x  13  x  53. 

7.  — . 

8.  101. 

9.  1155. 

10.  — . 

11. 

881. 

12.  13.  13. 

707707.  14.  5,  7,  13,  35,  65,  91. 

15.  2s.  2d. 

16. 

5612. 

17.  114. 

18.  748000.  19. 

1575. 

20.  Is.  Id. 

21. 

3s  x  72  x  ll2  x  13. 

22.  Their  G.C.F.  is  1. 

23.  3. 

24.  5863. 

25. 

3.  26.  22  x  32  x  5  x  72  x  13. 

27.  17. 

28.  27720. 

29.  19. 

30. 

3. 

31.  886. 

32.  Yes. 

33.  84  times. 

34.  £21. 

35. 

76529. 

36.  Their  G.C.F.  is 

1.  37.  No. 

38.  3848. 

39.  14  ton  10  cwt.  2  qrs.  40.  100.  41.  1517.  42.  3  hrs.  35  min. 

43.  3961.  44.  56700.  45.  629.  46.  123.  47.  1  qr.  1  lb.  1  oz. 

48.  187.  49.  101.  50.  2155  and  3017.  51.  999.  52.  4176. 

53.  72.  54.  7  mins.  55.  330  x  330.  56.  984.  57.  1053. 

58.  873.  59.  3  francs.  60.  40  grs.  61.  10406.  62.  3  yds.  2  ft. 

63.  5543.  64.  273  and  637;  or  91  and  1911.  65.  84  and  42. 

66.  999663  and  100203.  67.  12  days  2  hrs.  16  min.  68.  10011. 

69.  137  and  822;  or,  274  and  685;  or,  411  and  548.  70.  13.  71.  83. 

72.  7,  11,  13,  77,  91,  143,  1001.  73.  4  cwt.  2  qrs.  74.  678. 

75.  21,  22,  23. 

XI.  1.  One-seventh;  Two  -fifths;  Three-eighths;  Five-ninths;  One- eleventh ; 
Four -thirteenths. 

2.  On  e-twentieth;  Three-sevenths ;  Nin  e-tenths;  Four  -nineteenths;  Three- 

fortieths ;  Seventeen-thirtieths. 

3.  Two-fifteenths;  Ten -elevenths;  Nineteen-twentieths;  Three-thousandths; 

Nineteen -eight-hundredths. 

4.  Twelve-thirteenths ;  One-hundredth ;  Sixty-nin e-seventieths;  Two-hun- 

dred-and-eleven-three-hundred-and-fiftieths. 

5.  A;  tV;  A;  6.  $;  If;  i^ftr •  7.  £;  8.  f;  J$; 

9.  10s.;  5s. ;  4s.;  2s.;  Is.  10.  6 d.;  4 d.;  3d.;  2d.;  Id. 

11.  8  ozs. ;  4  ozs. ;  2  ozs.;  1  oz.  12.  14  lbs.;  4  lbs.;  2  lbs.;  1  lb. 

13.  3s.;  7s.;  11s.;  13s.;  19s.  14.  5 d.;  Id.;  3d.;  lid.;  8 d. 

15.  3  lbs.;  5  lbs.;  7  lbs.;  13  lbs.;  11  lbs.  16.  3  lbs.;  11  lbs.;  19  lbs.; 
5  lbs.;  23  lbs.  17.  12;  8;  6;  4;  3;  2;  1;  hours.  18.  30;  20; 
15;  12;  10;  6;  5;  4;  3;  2;  mins.  19.  7;  11;  9;  13;  23;  hours. 


EX.  XI. 


XV 


20.  17;  19;  13;  29;  51;  mins.  21.  34;  31;  146.  22.  16;  49;  85. 

23.  15  cwts. ;  £16;  3d.  24.  45  min.;  £27;  Is.  6 d. 

25.  6s.;  14s.;  18s.;  8s.;  16s.;  12s.;  Id.-,  7 d.;  Is.  lid. 

26.  15s.;  2s.;  22s.;  9s.;  18s.;  6d. ;  lid.;  Is.  7 d. ;  2s.  5d. 

27.  9d. ;  8d.;  10d.;  Jd.;  3Jd.;  5Jd.;  ljd.;  2|d.;  ljd.;  74d. 

28.  45  secs.;  10  hrs.;  6  cwts.;  18  mins.;  7  in.;  40  sq.  in. 

29.  4s.  4d. ;  3 jd. ;  34  min. ;  6  cwts.  2  qrs. ;  10  in. ;  1  ro.  8  sq.  po. 

30.  12s.  8d.;  9fd.;  146  days;  40  lbs.;  800  yds.;  1J  pints. 


Five  and  three-eighths;  Seven  and  four-fifths;  Nine  and  one- 
eleventh;  Twelve  and  three-thirteenths;  Fifteen  and  seven- 
twentieths. 

2.  One  and  two-thirty-thirds;  Twelve  and  seventeen-fiftieths;  Ten  and 

five-ninths;  Twenty-eight  and  seven-twenty-fifths. 

3.  2*;  7J.  4.  8*;  1*.  5.  11|;  17*.  6.  20*;  9f. 

7.  11;  3;  12;  17;  2.  8.  20;  4;  8;  27;  4.  9.  1§;  If;  54;  1J;  If;  44. 

10.  34;  1*;  1*;  2|;  2f;  44.  11.  3f;  3*;  2*;  3*;  8f.  12.  64;  4*; 

7 A:  12*.  13.  £;  4;  ¥;  V;  Y-  14.  V;  ¥-;  ¥;  V;  U. 

15.  ¥»  V;  V:  V: 

19.  ff- 
24.  y* 

29.  >,"* 

34.  Y* 

39.  W- 
44.  W- 
49.  142f. 

54.  974. 

59.  46*. 

64.  45f£. 

69. 

74.  14544. 

79-  76|*f. 


l;  ¥;  ¥• 

16.  V;  Y;  ifc  ¥;  ¥■  17. 

11-  18.  |*. 

20.  **. 

21.  y* 

22.  Y/- 

23.  W-- 

25.  W. 

26.  ip. 

27.  Y* 

28.  44. 

30.  ¥* 

31.  Y* 

32. 

33.  W- 

35.  W-. 

36.  -■*. 

37.  Y* 

38.  ¥* 

40.  -441. 

41.  a*a 

42.  **f. 

43.  a*4i 

45.  mi*. 

46.  ±f*f>. 

47.  HU- 

48. 

50.  11  If. 

61.  336§. 

52.  904*. 

53.  70H- 

55.  236*. 

56.  284*. 

57.  42** 

58.  53**. 

60.  15*. 

61.  46*. 

62.  49*f. 

63.  34*. 

66.  19*. 

66.  I84*. 

67.  24*4*. 

68.  2f*4. 

70.  l*£4f. 

71.  1|*4- 

72.  1*44. 

73.  75**. 

76.  276*. 

80.  22g*. 

76.  13541*. 

77.  24** 

78.  38*y 

XIII.  1.  Six  ninths. 

4.  27  sixty-thirds. 

7.  3Z  fifty -fifths. 

10.  69  sixtieths. 

13.  One 

16.  Three  sevenths. 


2.  Three  twelfths. 
5.  35  fortieths. 

8.  25  thirtieths. 

11,  Three  fourths. 
14.  Two  tenths. 


3.  35  fiftieths. 

6.  20  fifty  -fifths. 

9.  65  seventieths. 
12.  Three  fifths. 

15.  Three  fifteenths . 


19. 

22. 

Six  tenths. 

9.  23.  10. 

20.  Five  eighths. 

24.  20.  25.  45. 

21.  4. 
26.  28. 

27. 

7. 

28. 

35. 

29.  33. 

30.  40. 

31.  84. 

32.  70. 

33. 

34. 

34. 

44. 

35.  72. 

36.  57. 

37.  100. 

38.  93. 

39. 

85. 

40. 

57. 

41.  6. 

42.  7. 

43.  6. 

44.  11. 

45. 

5. 

46. 

3. 

47.  3. 

48.  4. 

49.  8. 

50.  7. 

51. 

10. 

52. 

7. 

53.  3. 

54.  6. 

55.  11. 

56.  8. 

57. 

4. 

58. 

19. 

59.  5. 

60.  19. 

61.  ff 

62. 

63. 

«. 

xvi 

64.  Aft-  65.  Aft- 

70.  iff  71.  |. 

76.  ff.  77.  A- 

XIV.  1.  j. 

6.  A.  7.  |. 


12. 

§• 

13. 

f 

18. 

i- 

19. 

f 

24. 

s- 

25. 

i- 

30. 

§• 

31. 

A* 

36. 

§- 

37. 

i- 

42. 

f. 

43. 

f. 

48. 

f. 

49. 

i. 

54. 

i- 

55. 

h 

60. 

f- 

61. 

f 

66. 

i- 

67. 

f- 

72. 

ff 

73. 

ft- 

78. 

A- 

79. 

h 

84. 

i- 

85. 

f- 

90. 

I- 

91. 

ff- 

96. 

If 

97. 

4M- 

102. 

44f. 

103. 

48f 

108. 

9f 

109. 

40A- 

114. 

WH- 

115. 

5fif- 

120. 

3itV 

ANSWERS. 


66.  i||. 
72.  f. 

78.  f. 

67.  H- 
73.  J. 

79.  A- 

2.  §. 

3-  f. 

8-  f 

9.  4- 

14.  §. 

15.  |. 

20.  §. 

21.  §. 

26.  §. 

27.  §. 

32.  S- 

33.  f. 

38.  A- 

39.  A- 

44.  f. 

45.  |. 

50.  f. 

51.  §. 

56.  §. 

57.  §. 

62.  A- 

63.  A- 

68.  f 

69.  f. 

74.  ff. 

75.  ff 

80.  if 

81.  tIt- 

86.  if. 

87.  if- 

92.  Aft- 

93.  ff 

98.  Iff. 

99.  if 

104.  41f 

105.  64. 

110.  70f 

111.  17f 

116.  4|f. 

117.  10A- 

68.  iff 

69-  HI- 

74.  A- 

75.  ||. 

80.  §. 

4.  f. 

6.  |. 

10.  §. 

11.  f. 

16.  |. 

17.  if 

22.  f 

23.  f. 

28.  4. 

29.  4- 

34.  |. 

35.  f 

40.  A- 

41.  f. 

46.  §. 

47.  |. 

52.  §. 

53.  f 

58.  f. 

59.  if. 

64.  f. 

65.  f. 

70.  if. 

71.  H- 

76.  A- 

77.  f 

82.  Aft- 

83.  f. 

88.  i|f 

89-  ti- 

94.  iff 

95.  A- 

100.  ||. 

101.  57f. 

106.  7A- 

107.  5H- 

112.  14f. 

113.  1t!t- 

118.  10H. 

119.  lf|. 

XV.  t.  II,  ff  2. 

5-  ifj  if.  6. 

Q-  m,  m  io. 

13.  A,  A,  if.  14. 

17.  «,  fi,  ff. 

20.  ***,  Hi- 

23.  tHtf)  iffiT5  Tiiir. 
26.  56,  20.  6.  1 
64 

29  3  5-  32.  88,  34 

84 

32.  498.  601,  502 
1998 

35.  16578.  16555 

96040 

39.  Aft.  40.  Aft. 
45.  AV-  46.  if. 

30.  ■&,  f,  if,  if. 

53.  ^r,  JS¥, 

36.  ff,  TV,  if. 

39.  ff  is  greatest;  ff 


H,  fi- 

lW)  XA* 

iii>  AV 
if, «,  «. 


3.  A,  H- 
7.  t6A)  tVV 
11-  A\)  AV¬ 
IS-  if,  «,  if. 


18.  t6A,  16A,  AV 

21.  tVA,  tVA)  t* 8AV. 
24.  rAV)  t§H>  xiir- 

27.  30.  40.  45.  48 
30  0 

30.  900.  672.  784.  675 
2  5  2  0 

33.  1848.  1166.  840,  660 
16400 

36.  1  95.  1  92.  190 
18180 

41.  ff  42.  ||. 

47.  ff.  48.  AV 

31.  H,  ff,  if- 
34.  ttt,  A,  A- 
37.  |,  ff,  ||,  il¬ 
ia  least. 


4.  ff,  if- 
8-  Aft,  Aft- 
>2.  m,  m. 

<6.  #*,  II,  ■ 


13-  At,  Ac,  Aft- 
22.  Aft,  Aft,  Aft- 

25.  3  0.  2  0.  1  5.  1  2.  1  0 
6  0 

28.  630.  400.  285.  216 

660 

31.  28  4.  28  2.  281 
808 

34.  429.  484.  455.  440 
7866 

37.  |.  38.  ||. 


43.  J. 


44. 


49.  s,  a,  a,  f. 

52.  «,  A,  ff,  A- 
55.  ff,  ft,  ff 
58.  At,  U,  It,  |f. 
60.  A¥r  is  greatest;  A  is  least. 


XVI.  ,.  A- 

6-  if  7.  ||. 

12.  A-  13.  if 


2-  if  3.  M- 

8-  H-  9.  At- 

14.  ff.  15.  if. 


4.  ff.  5.  |f. 

10.  ff.  11.  |. 

16.  f.  17.  if 


XVII 


EX.  XVI. 


18.  ». 
24.  ft. 

30.  ^ 

36.  ft. 

42.  2ft. 
48.  ftftft 

54.  4Tft- 
60.  Hf. 
66.  9ft. 

71.  8ft 

^6.  6xft. 

81.  900^!! 

85.  1128t. 
89.  2085ft. 
93.  6ft. 
97.  Ilf. 


19. 

25. 

31. 

37. 

43. 

49. 

55. 

61. 

67. 

72. 

77. 


f 

ft 

1ft* 

1ft* 

1  m* 

9ft. 

924|. 

45ft. 

10ft. 

82. 

86. 

90. 

94. 

98. 


20. 

1. 

21. 

f. 

22. 

s* 

23. 

ft* 

26. 

m- 

27. 

28. 

iftV 

29. 

f* 

32. 

A- 

33. 

4- 

34. 

li* 

35. 

l 

38. 

M- 

39. 

if. 

40. 

ift. 

41. 

H- 

44. 

!«• 

45. 

14. 

46. 

ift* 

47. 

50. 

1. 

51. 

1ft* 

52. 

ifft* 

53. 

4ft. 

56. 

w*. 

57. 

ift* 

58. 

ift* 

59. 

1ft. 

62. 

5}§. 

63. 

39§. 

64. 

20,ft. 

65. 

5. 

73.  lOff. 
78.  11. 

1408ftft 

mi 

19ft. 
ftf  ft* 


74.  22ft. 
79.  4ft. 
83.  48294ff. 
87.  6ft. 

91*  3ftVft. 
95.  37ftV 
99.  1222666J. 


70.  129ft|. 
75.  27ftft 
80.  28ft. 
84.  9255ft. 
88.  7ft. 

92.  123ftf. 
96.  30ftfft. 
100.  24Tftft 


XVII.  A.  2.  A. 

,?•  A-  7.  A.  8.  A. 

12.  A*  13.  A.  14.  *. 

18.  3|.  19.  5.  20.  8. 

24.  6|.  25.  10}}.  26.  14}}. 

30.  5J.  31.  5?.  32.  If. 

36.  8U.  37.  5}.  38.  7}. 

42.  4*.  43.  AV  44. 

48.  A-  49.  50.  ,fr. 

54.  1/,.  55.  1}}.  56.  4}}. 

60.  12|.  61.  3 }}.  62.  8}}. 

66.  m  67.  95§ii.  68.  471}}. 

72.  110}}}.  73.  28**8 •  74. 

77.  14*}.  78.  10XI*T.  79. 

82.  XAX.  83.  111}??}. 

86.  1234**^.  87.  xsj89. 

91-  AA  92.  0.  93.  *. 

97.  0.  98.  Tfj.  99.  1. 

103.  5.  104.  10?.  105.  *. 

109.  1*.  110.  }}.  ill.  16}*. 

115.  l?f.  116.  2?f  117.  11?}. 


3-  }}.  4.  *. 

9-  H-  10.  }}. 

15.  AA  16.  U. 

21.  2}.  22.  2*. 

27.  11*.  28.  16* 

33.  9}?.  34.  17}} 

39.  5f.  40.  5}}. 

45.  4*.  46.  5*. 

51.  *.  52.  *. 

57.  3}*.  58.  8}?. 

63.  74}}.  64.  3}}* 

69-  m •  70.  «}. 

IJtf  75.  103}}}. 

4AA-  80.  507}}. 

84.  8568AV 
88.  *.  89.  H 

94.  2}}.  95.  n  A- 

100. }.  101.  m 

106.  A.  107.  5ff. 
112.  7H-  113. 

118.  3m.  119-  34?}. 


5. 

11. 

ft* 

17. 

6}. 

23. 

4?. 

29. 

4}. 

35. 

15}}. 

41. 

3  ft. 

47. 

ft* 

53. 

Ift* 

59. 

13§. 

65. 

3?§* 

71. 

4ft* 

76. 

18J». 

81. 

Tftrr* 

85.  98755Ax. 

90. 

96.  *. 

102.  2*. 
108.  1-g*. 

114.  AV 
120.  336x}x. 


XVIII. 

1.  ?. 

2. }?. 

6.  A. 

7.  A- 

s.  M. 

12.  }. 

13.  }. 

14.  ?. 

18.  «. 

19.-}. 

20.  |. 

24.  *. 

25.  *. 

26.  A- 

30.  *. 

31.  ft. 

32.  A. 

36.  ?}. 

37.  ft. 

38.  n. 

(M34) 


3. 

ft* 

4. 

if 

5. 

ft* 

9. 

ft* 

10. 

AV 

11. 

1* 

15. 

h 

16. 

f 

17. 

ft* 

21. 

ft* 

22. 

A- 

23. 

ft. 

27. 

ft* 

28. 

A- 

29. 

ft* 

33. 

ft* 

34. 

H* 

35. 

ft* 

39. 

ift* 

40. 

ff 

41. 

3}. 

B 


xviii 


ANSWERS. 


42.  2|.  43.  5|.  44.  14§. 

48.  304f  49.  10.  50.  40J. 

54.  34§.  55.  95$.  56.  116§. 

60.  703J.  61.  3174-  62. 

65.  A-  66.  *.  67.  A. 

71.  72.  73.  iPA* 

77.  *.  78.  f  79.  *. 

83.  44.  84.  A-  85.  1A- 

89.  16173.  90.  112 A. 


45.  14§.  46.  94.  47.  744- 

51.  134.  52.  22§.  53.  39J. 

57.  3764.  58.  297J.  59.  155J. 

154*.  63.  22875.  64.  13368$. 

68.  A-  69.  70.  Are- 

74.  75.  4.  76.  f 

80.  1A-  81.  f  82.  A- 

86.  A-  87.  1A-  88.  14A- 


XIX. 

1. 

A* 

6.  fit. 

7. 

1. 

12.  A* 

13. 

ft. 

18.  53. 

19. 

ft* 

24.  |f. 

25. 

§* 

30.  1. 

31. 

2$. 

36.  61$. 

37. 

14$$. 

42.  41$. 

43. 

43$. 

48.  AV 

49. 

t* 

54.  90. 

55. 

140$. 

60.  M- 

61. 

1. 

66.  8$. 

67. 

1. 

72.  4. 

73. 

tWs* 

78.  1. 

79. 

tA- 

XX. 

1. 

12. 

6.  160. 

7. 

1080. 

12.  If. 

13. 

1$* 

18.  1. 

19. 

1$* 

24.  17$. 

25. 

40. 

30.  17|. 

31. 

2$. 

36.  6$. 

37. 

4$. 

42.  1A* 

43. 

M* 

48.  WV 

49. 

3f. 

54.  A- 

55. 

a* 

60.  49$. 

61. 

if* 

66.  12. 

67. 

3f$* 

72.  4f. 

73. 

I* 

78.  3$. 

79. 

$* 

84.  14A* 

85. 

6A* 

90.  8$f. 

XXI. 

1. 

7f* 

6.  44$. 

7. 

7H* 

12.  12. 

13. 

1. 

18.  15H- 

19. 

m- 

2. 

A* 

3. 

A* 

8. 

*. 

9. 

l. 

14. 

2A- 

15. 

10. 

20. 

84. 

21. 

A* 

26. 

4- 

27. 

f. 

32. 

5f. 

33. 

30. 

38. 

51A. 

39. 

42. 

44. 

324. 

45. 

A* 

50. 

94. 

51. 

4$. 

56. 

392. 

57. 

13$. 

62. 

If 

63. 

46$. 

68. 

h 

69. 

TTT* 

74. 

4§- 

75. 

40$. 

80. 

22  0 

2T9‘ 

2. 

10. 

3. 

15. 

8. 

378. 

9. 

600. 

14. 

2$. 

15. 

1$* 

20. 

Iff* 

21. 

9$. 

26. 

A* 

27. 

A* 

32. 

li 

33. 

1A* 

38. 

9A* 

39. 

/A- 

44. 

§. 

45. 

2A* 

50. 

5g* 

51. 

A* 

56. 

A* 

57. 

n$. 

62. 

£• 

63. 

$1* 

68. 

2|. 

69. 

if* 

74. 

A* 

75. 

75. 

80. 

AV 

81. 

$$* 

86. 

§* 

87. 

At* 

2. 120. 

3.  544. 

8.  1«. 

9.  ?f- 

14.  A. 

16.  f. 

20.  44. 

21.  19§. 

4. 

A* 

5. 

Hf 

10. 

A* 

11. 

3$. 

16. 

l. 

17. 

If. 

22. 

ft* 

23. 

1* 

28. 

$* 

29. 

1. 

34. 

12$. 

35. 

15. 

40. 

12. 

41. 

2920. 

46. 

ft* 

47. 

tHis 

52. 

2tfi. 

53. 

2$. 

58. 

3. 

59. 

27$. 

64. 

70. 

65. 

1. 

70. 

A* 

71. 

It* 

76. 

§* 

77. 

6. 

4.  39. 

5. 

84. 

10.  1015. 

11. 

I* 

16.  22. 

17. 

1. 

22.  16$. 

23. 

17$. 

28.  A- 

29. 

95. 

34.  7A* 

35. 

§* 

40.  Iff* 

41. 

2§. 

46.  4$. 

47. 

ft* 

52.  A* 

53. 

A* 

58.  25$. 

59. 

13$. 

64.  A* 

65. 

5ft. 

70.  3$. 

71. 

3t3A* 

76.  l$f. 

77. 

7t8A* 

82.  3$. 

83. 

lOtff 

88.  lOf*. 

89. 

68. 

4. 3. 

5.  A* 

10. 4. 

11.  9$$. 

16.  H- 

17.  12$$. 

22.  11. 

23.  22$. 

EX.  XXI. 


XIX 


24.  9J. 

25.  55 AV' 

.  26. 

83x%. 

27. 

Q29 

28.  If. 

29. 

2*f 

30.  A- 

31.  7J. 

32. 

6f. 

33. 

m- 

34.  231$. 

35. 

14H- 

36.  2f. 

37.  4A- 

38. 

4. 

39. 

9. 

40.  Jif. 

41. 

18*. 

42.  5J. 

43.  i. 

44. 

45. 

1. 

46. 

47. 

11. 

48.  7U- 

49.  1. 

50. 

0. 

51. 

ii. 

52.  10ff 

■53. 

if. 

54.  A- 

65.  106J. 

56. 

M- 

57. 

58.  *. 

59. 

10. 

60.  H- 

61.  2ff. 

62. 

-2T* 

63. 

1  8  0  0  9* 

64.  yfff. 

65. 

66.  21. 

67.  U- 

68. 

mi. 

69. 

1. 

70.  6f. 

71. 

2*. 

72.  If 

73.  8f. 

74. 

75. 

b 

76.  4. 

77. 

1. 

78.  i'A  ■ 

79.  AiV- 

80. 

81. 

82.  1. 

83. 

h 

84.  3. 

85.  1. 

86. 

10. 

87. 

2. 

88.  J. 

89. 

J. 

90.  1. 

91.  76. 

92. 

75. 

93. 

TTT- 

94.  4. 

95. 

96.  if. 

97.  A5A- 

98. 

9. 

99. 

1. 

100-  yt7* 

101. 

I- 

102.  t. 

103.  ff. 

104. 

if 

105. 

if- 

106.  «. 

107. 

f- 

108.  f|. 

109.  2. 

110. 

iVs-- 

111. 

2». 

112.  f. 

113. 

w. 

114.  ff. 

115.  1A- 

116. 

1  Tar¬ 

117. 

U- 

118. 

119. 

f. 

120.  If. 

121.  Iff. 

122. 

iff 

123. 

124.  1*. 

125. 

Iff. 

126.  ff. 

127.  if. 

128. 

If 

129. 

ti¬ 

130.  if 

131. 

17. 

132.  2. 

133.  AV- 

134. 

135. 

ll^. 

136.  If 

137. 

15f 

138.  Iff. 

139.  1. 

140. 

5. 

141. 

2. 

142.  1*. 

143. 

J. 

144.  AV 

145.  4ff. 

146. 

147. 

lyfc 

148.  f|f. 

149. 

1TV*. 

150.  If. 

151.  fff. 

152. 

153. 

iff. 

154.  96£. 

155. 

10. 

156.  0. 

157.  0. 

158. 

5|. 

159. 

2. 

160.  f 

161. 

8. 

162.  1A- 

163.  15f. 

164. 

«l*f 

165. 

7f*. 

166.  129ff 

167. 

1*. 

168.  1. 

169.  1AV 

170. 

1. 

171. 

1. 

172.  3#*. 

173. 

l*»r. 

174.  2fA- 

175.  2J. 

176. 

177. 

178.  2*. 

179. 

1. 

180.  2f. 

181.  1AV 

182. 

6. 

183. 

1. 

184. 

185. 

1. 

186.  ff. 

187.  fff. 

188. 

1*. 

189. 

HA°i. 

190.  1. 

XXII.  1.  6 id;  3d;  1  id.;  f d.  2.  id.;  2d.;  Id.;  \d.;  \d. 

3.  4id.;  7 id.;  10 \d.;  2\d.;  3| d.  4.  8d.;  10 d.;  2 fd;  5 id.;  1\A. 

5.  10s.;  5s.;  2s.  6d;  Is.  3d.  6.  6s.  3d.;  13s.  id.;  3s.  id.;  16s.  8d; 

Is.  8d;  18s.  id.  7.  15s.;  7s.  6d;  12s.  6 d.;  17s.  6d;  3s.  9 d. 

8.  4s.;  8s.;  12s.;  16s.;  Is.  id.;  9s.  6d  9.  Id.;  Is.  ad. ;  2d.;  id.;  2s.  id.; 
3d.;  2s.  3d;  \ d.;  4 \d.;  id.  10.  Is.  lid;  3s.  Id;  4s.  5d;  Is.  lOd; 
5s.  2d;  Is.  9d;  3Jd;  3 |d;  6J d;  9£d  11.  £1,  18s.  lid 

12.  £2,  7s.  4fd  13.  9s.  5f d.  14.  £1,  11s.  8fd  16.  3s.  73d 

16.  6s.  llfd  17.  £1,  14s.  6 id.  18.  £2,  3s.  8 £fd  19.  8s.  id. 

20.  15s.  21.  £2,  16s.  22.  £2,  5s.  23.  £4,  5s.  8|d 

24.  £5,  9s.  I *d  25.  8s.  8Jd  26.  5s.  7 Ad  27.  17  hrs.  36  min. 

28.  2  hrs.  21  min.  40  secs.  29.  3  ro.  30  sq.  po.  30.  480  yds.  (or  2  fur. 

7  po.  4  yd.).  31.  3  yds.  2  ft.  8  in.  32.  13  cwts.  3  qrs. 

33.  8  yds.  1  ft.  81  in.  34.  1  sq.  yd.  8  sq.  ft.  26 A  sq.  in.  35.  £10,  3s.  8ffd 
36.  £34,  6s.  5ffd  37.  £4,  15s.  2fd  38.  £11,  13s.  10Ad 

39.  £3,  3s.  8fd  40.  £1,  16s.  lOd  41.  £2191,  3s.  8d 

42.  £117,  6s. 5fd  43.  9  yds.  0  ft.  8f  in.  44.  2  tons  5  cwts.  3  qrs.  21  lbs. 
45.  1  ton  16  cwts.  0  qrs.  9f  lbs.  46.  8  sq.  po.  24|  sq.  yds.  47.  llfd 
48.  8s.  9d  49.  11s.  9fd  50.  3s.  9Jd  51.  Is.  6J{d  52.  2s.  Offd 
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53.  £7,  10s.  54.  £2,  11s. 

56.  9  tons  19  cwts.  1  qr.  lbs. 

58.  9  hrs.  28  min.  45  secs.  59.  £11,  17s.  5^d. 

61.  £4042,  17s.  6f d.  62.  £2025,  5s.  2§d. 

64.  £83,  19s.  2Ud.  65.  16s.  10fd. 

67.  £1,  Os.  10 md.  68.  £1,  6s.  8 }\d. 

70.  £9,  17s.  1  *d.  71.  7s.  72.  £5. 

75.  £5.  76.  £7,  9s.  7 Jd.  77.  5  yds.  0  ft.  9  in. 


55.  7  tons  8  cwts.  1  qr.  15£i  lbs. 

57.  1  ton  2  cwts.  2  qrs. 
60.  £12,  10s.  10 id. 
63.  £65,  6s.  1  |d. 
66.  £1,  7s.  9d. 

69.  £17,  17s.  3 \d. 
73.  £1.  74.  £3. 

78.  3  ro.  10  sq.  po. 


79.  4 80.  6s.  3£d.  81.  2s.  0£d.  82.  Is.  Of d.  83.  £2,  16s.  lid. 
84.  Id.  85.  1  ton  3  cwts.  0  qrs.  21£  lbs.  86.  1  cwt.  0  qrs.  3  lbs. 
87.  £7,  7s.  7 d.  88.  £14,  7s.  89.  1  cwt.  0  qrs.  16  lbs. 

90.  9  tons  6  cwts. 


XXIII. 

1.  A* 

2.  §; 

i; 

i-  3.  b 

;  i;  A 5  A;  A* 

4.  §;  f;  A 

;  A;  A-  5.  i 

5  A* 

6. 

1;  *;  1;  4- 

7. 

§;  4;  A- 

8-  i;  f ; 

if  tV*  8.  Atf*  yA;  A; 

A 

>  tA>  ¥A* 

to. 

1 0 »  As? 

dhr; 

AlF>  ¥¥¥•  11- 

A-  12.  i 

13.  TV  14.  A* 

15.  i- 

16.  n. 

17.  m- 

18.  AV 

19.  44. 

20.  «. 

21.  AV 

22.  n. 

23. 

24.  m- 

25.  *5. 

26.  ttsV 

27.  A. 

28.  rA* 

29.  A. 

30.  Hi- 

31.  TV 

32. 

33.  Tn. 

34.  Ml. 

35.  At- 

36.  m. 

37.  AV* 

38.  A* 

39.  m- 

40.  1. 

41.  48|s. 

42.  lllfs. 

43.  63^8. 

44.  57*8. 

45.  £14if. 

46.  £21T«n. 

47.  £7 A* 

48.  £7A- 

49.  31|  qrs. 

50. 

33f  cwts. 

51.  192f  cwts.  52.  13U  qrs.  53. 

17H  yds. 

54. 

127 i  po. 

55.  12*  ac. 

56.  7A 

ac.  57. 

46  times. 

58. 

62  times. 

59.  J. 

60.  *. 

61.  f 

62.  A. 

63.  f. 

64.  A- 

65.  *. 

66.  f 

67.  4. 

68.  *a- 

69.  Tiff- 

70.  1  n  o- 

71-  ?¥¥¥• 

72.  iA- 

73.  A. 

74.  «. 

75.  A. 

76.  n- 

77.  |. 

78.  A- 

79.  AV- 

80.  *•*. 

XXIV. 

1.  Nineteen  ninety -eighths. 

2.  T»*.  3. 

w- 

4.  4A. 

5. 

6.  «.  7. 

¥6A»  av 

8. 

Hi-  9.  8,A- 

10.  2s. 

11.  Ninety 

-one  ninetieths. 

12. 700^. 

13.  ifn 

14.  52H- 

15.  AV  16.  I  17.  U-  18.  mif.  19.  46 f|.  20.  5s.  3d. 
21.  101  tenths.  22.  34 Jifty-<meths.  23.  ff.  24.  7£ffr-  25.  3TVr- 
26.  A-  27.  mVir-  28.  0.  29.  AA  30.  £  of  it.  31.  49  units. 
32.  ±  ninths.  33.  A-  34.  li±.  35.  20AA-  36.  8/*.  37.  14§. 

38.  If.  39.  3  A-  40.  30  acres.  41.  W-  42.  43. 

44.  10T%.  45.  3|fi.  46.  II.  47.  if  48.  49.  2. 

51.  19tVi-  52.  Hf.  53.  «.  54.  14^. 

57.  Iff  58.  A-  59.  30  bits.  60.  3s.  1  \d. 
62.  n  63.  8tf.  64.  13708ff.  65.  5. 

68.  33.  69.  The  latter.  70.  3  hrs.  54  m. 

72.  73.  Af*  74.  tA*  75.  0. 

78.  240.  79.  £3,  Us.  3d.  80.  9  hrs.  24  m. 


50.  A  of  the  field. 
55.  3fff.  56.  6. 
61.  500  seventieths. 
66.  1.  67^  IJj. 

71.  820  ninetieths. 

76.  6f.  77.  163ff. 
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xxi 


81. 

85. 

90. 

95. 

100. 

105. 

110. 

114. 

120. 

123. 

127. 

131. 

136. 

140. 

143. 

147. 

150. 

152. 

156. 

160. 

163. 

166. 

171. 

174. 

179. 

183. 

191. 

196. 

200. 


tWV-  82.  f  is  greatest;  £  is  least.  83.  9±. 

42-  86-  87.  I.  88.  £2,  10s.  9 d. 

f  of  the  book.  91.  fff.  92.  93.  . 

82^\.  96.  97.  £1,  lls.  4 (d.  98.  2s. 

ifo  of  the  pole.  101.  19.  102.  103.  36. 

£•  106*  2-  JOT.  1^^.  108.  £7,  6s.  0 

A,  £2,  12s.  4c?.;  B,  £1,  19s.  3c?.  111.  112.  13J. 


84.  81884. 

89- 
94.  7. 
99.  TU. 
104.  TV 
109.  -gfa. 

0.  115.7.  116.  7tV  117.15.  1  118.  £5,  lls.  84<i.  1131ia5j!. 

A,  £11,  19s.  74 </.;  B,  £7,  19s.  9(7.  121.  £4,  3s.  14(7.  122.  The  latter. 
1H*  124.  15  times.  125.  16  times;  remr  -fa.  126.  2J|. 

128-  129.  8  marbles.  130.  ^  of  the  work. 

£5381,  lls.  3c?.  132.  B.  133.  34/^.  134.  5^.  135.  |. 

l58AVo.  137.  138.  £40,  19s.  139.  ^  of  the  property. 

A  of  the  field.  141.  £281,  Os.  llfd.  142.  G.C.M.  A;  L.C.M.  26£. 

14-8.  AV  146.  21  dys.  3  hrs.  30  m. 

3  dwts.  8i|  grs.  148.  2  ft.  6  in.  149.  A  of  his  journey. 

£6,  14s.  4 £c?.  for  one;  2s.  lc?.  for  each  of  the  others.  151.  £4 

G.C.M.  U;  L.C.M.  24.  153.  A-  154.  Tff*.  155.  3! 

idhr-  157.  17  cwts.  3  qrs.  10  lbs.  158.  67584  stamps.  159.  A- 

1  hr.  12  min.  161.  jL .  162.  233  tons  10  cwts.  2  qrs.  10§  lbs. 

77  times.  164.  A±A  is  greatest;  is  least.  165.  286999AA 
If4f-  167.  |f.  168.  4f.  169.  4  inches.  170.  AV 

*W&*  172.  144  tons  3  cwts.  2  qrs.  4f|  lbs.  173.  52560  times. 

H>  AS.  AA*  175.  1669944J.  176.  5.  177.  1  ML.  178.  lAW-AW 
955  feet.  180.  AA  of  the  day.  181.1219.  182  7245 

4$>  A,  A,  A-  184.  14V-  185.  1510.  186.  1126  lengths, 

4  inches  over.  187.  1.  188.  44.  189.  ML.  190.  1JU*. 

3213.  192.  11088.  193.  A.  A,  A,  /y.  194.  2444.  195.  12ff. 

9  times,  1JV  rem.  197.  £49.  198.  J.  199.  999000  grains. 

8* 


XXV.  1.  6(7.;  4(7 

3s.  4c?.;  2s.  6c?. 
3.  i;  4;  A;  J;  J; 
3'  4 1  4  i  4  i  4 »  A; 
4.4.  A* 

4.4.  A* 

A;  4;  A;  A 

13.  £148,  8s. 

17.  £68,  2s.  6(7. 

20.  £237,  17s.  6(7. 

23.  £513,  13s.  4(7. 

26.  £16,  3s.  4(7. 

29.  £42,  12s.  6(7. 

32.  £2,  4s.  9(7. 

35.  £10,  lls.  2d. 

38.  £15,  6s.  74(7. 


;  3(7.;  2(7.;  14(7.;  1(7.;  4(7.  2.  10s.;  6s.  8(7.;  5s.;  4s. 

;  2s.;  Is.  8(7.;  Is.  4(7.;  Is.  3d.;  Is.;  8(7.;  6(7.;  4(7.;  3(7 
A»  4,  tit*  4.  4;  4;  4i  4;  4?  Aj  4j  Aj  A 
A;  A;  A;  A;  A*  6.  4;  4;  4;  4;  A;  A 
*•  4;  4;  4;  4;  A;  4;  A;  A*  8.  4 ;  4 >  4 ;  A 
8*  4;  4;  4;  A;  4;  A;  A;  A;  A*  10.  4 ;  4 ;  4 

>  A*  11.  £115,  10s.  12.  £96,  15s 

14.  £127.  15.  £142,  6s.  16.  £197,  16s 


18.  £84,  2s.  6(7. 

21.  £143,  6s.  8(7. 

24.  £417,  13s.  4(7. 

27.  £32,  Is.  8(7. 

30.  £59,  5s.  6(7. 

33.  £14,  10s.  4(7. 

36.  £21,  9s.  8(7. 

39.  £6,  2s.  3(7. 


19.  £218,  17s.  6(7. 

22.  £177,  6s.  8(7. 

25.  £14,  16s.  8(7. 

28.  £64,  Is.  8(7. 

31.  £2,  18s.  6(7. 

34.  £7,  17s.  8(7. 

37.  £8,  19s. 

40.  £6,  7s.  104(7. 
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41.  £430,  2s. 

44.  £528,  6s. 

47.  £303,  7*.  6 d. 

50.  £3569,  7s.  6 d. 

53.  £245,  18s.  8 d. 

56.  £43,  10s.  5 d. 

59.  £31,  4s.  4 4c*. 

62.  £3,  11s.  3 d. 

65.  £65,  16s.  94c*. 

68.  £8,  11s.  6Jc*. 

71.  £933. 

74.  £298,  2s. 

77.  £125,  6s.  8c*. 

80.  £222,  Is.  8e*. 

83.  £799,  10s. 

86.  £1865,  10s. 

89.  £551,  9s.  .6 d. 


128.  £75,  16s.  104c*. 
131.  £42,  12s. 

134.  £38,  Is.  3d. 

137.  £362,  14s. 

140.  £2025,  7s.  6 d. 
143.  £273,  14s.  \d. 

146.  £792,  11s.  6c*. 

149.  £8746,  6s.  3d. 

152.  £38162,  11s. 

155.  £19410,  4s.  id. 

158.  £46,  Is.  9j d. 

161.  £13,  11s.  114c*. 
164.  £12,  4s.  3\d. 

167.  £23,  Os.  74 d. 

170.  £85,  18s.  94 d. 

173.  £312,  6s.  74c *. 

176.  £48103,  11s.  9J d. 

179.  £36039,  6s.  94 <*. 
182.  £5211,  Os.  8Jc*. 

185.  £801,  13s.  id. 

188.  £458,  13s.  9c*. 

191.  £1017,  6s.  8Jc*. 


42.  £557,  3s. 

45.  £55,  16s. 

48.  £451,  17 s.  6c *. 

51.  £16,  6s.  3d. 

54.  £206,  Is.  3d. 

57.  £6,  9s.  44 d. 

60.  £34,  14s.  44c*. 

63.  £1,  4s.  lljci. 

66.  £116,  17s.  34 d. 

69.  £22,  15s.  74 d. 

72.  £1128,  15s. 

75.  £475,  17s.  6c*. 

78.  £96,  16s.  8c*. 

81.  £152,  15s. 

84.  £1902,  7s.  6c*. 

87.  £3805,  13s.  4<f. 

90.  £540,  11s.  3c*. 
93.  £44,  2s. 


126.  £21,  10s.  10c*. 
129.  £86,  19s. 

132.  £37,  11s.  4c*. 

135.  £609,  5s.  9c*. 
138.  £336,  7s. 

141.  £2479,  19s. 

144.  £302,  18s.  7c*. 

147.  £818,  Os.  8c*. 

150.  £7623,  8s.  4c*. 

153.  £1657,  18s.  14c*. 

156.  £19295,  7s.  6c*. 

159.  £23,  13s.  74c*. 

162.  £13,  8s.  4c*. 

165.  £13,  Os.  9c*. 

168.  £19,  15s.  3c*. 

171.  £54,  18s.  10c*. 

174.  £342,  3s.  OJc*. 

177.  £8469,  10s. 

180.  £39467,  11s.  OJc*. 
183.  £903,  9s. 

186.  £783,  5s.  lc*. 

189.  £2901,  19s.  life*. 

192.  £1289,  9s. 


43.  £296,  2s. 

46.  £64,  4s. 

49.  £2666,  5s. 

52.  £35,  16s.  3c*. 

55.  £34,  8s.  9c*. 

58.  £10,  3s.  74c*. 

61.  £2,  14s.  5fc*. 

64.  £2,  10s.  OJc*. 

67.  £3,  14s.  OJc*. 

70.  £31,  Os.  5 id. 

73.  £879,  12s. 

76.  £615,  7s.  6c*. 

79.  £164,  13s.  4ci. 

82.  £149,  12s. 

85.  £2442,  8s. 

88.  £9791,  13s.  4c*. 

91.  £382,  2s.  8c*. 
94.  £45,  10s.  lid. 
97.  £45. 

101.  £102,  15s. 
105.  £386,  2s. 
109.  £1430,  12s.  6c*. 
113.  £119,  3s.  4c*. 

117.  £284,  4s. 
121.  £22,  6s.  8c*. 
124.  £8,  6s.  9 d. 

127.  £61,  4s.  44c*. 
130.  £77,  7s. 

133.  £29,  18s.  6c*. 

136.  £957,  4s.  14c*. 
139.  £1340,  12s.  6c*. 

142.  £3729,  13s.  9c*. 
145.  £348,  3s. 

148.  £838,  15s. 

151.  £24581,  2s.  10c*. 

154.  £1766,  7s.  6c*. 

157.  £90,  17s.  6ic*. 

160.  £22,  18s.  lc*. 

163.  £10,  19s.  9Jc *. 
166.  £24,  18s. 

169.  £46,  19s.  104c*. 

172.  £48,  9s.  44c*. 

175.  £41227,  5s.  3Jc*. 

178.  £10057,  19s. 

181.  £10416,  14s.  2c*. 
184.  £941,  14s. 

187.  £564,  15s.  14c*. 

190.  £8885,  8s.  14<*. 

193.  £1350,  Is.  OJc*. 


92.  £270,  15s.  8c*. 

95.  £2213,  8s.  3c*.  96.  £3238,  13s.  7e*. 

98.  £76,  16s.  99.  £53,  8s.  100.  £198,  9s.  44c*. 

102.  £161,  5s.  103.  £62,  8s.  104.  £73,  16s. 

106.  £597,  12s.  6c*.  107.  £449,  15s.  108.  £1402. 

110.  £692,  10s.  111.  £63,  15s.  112.  £245,  2s. 

114.  £139,  18s.  4c*.  115.  £517,  10s.  116.  £887,  5s. 

118.  £435.  119.  £53,  15s.  6c*.  120.  £68,  18s. 


122.  £21,  6s.  14c*. 
125.  £9,  3s.  9c*. 


123.  £7,  4s.  10c*. 


194. 

197. 

200. 

203. 

206. 

209. 

212. 

215. 

218. 

221. 

224. 

227. 

230. 

233. 

236. 

239. 

242. 

245. 

248. 

251. 

254. 

257. 

260. 

263. 

266. 

269. 

272. 

274. 

276. 

279. 


£1226,  &.  7Jd 
£855,  11s. 

£1615,  9s.  8 d. 
£663,  8s.  Id. 
£2816,  9s.  Of d. 
£512,  15s.  6 d. 
£373,  Is.  0 id. 
£5588,  5s.  5£d. 
£65,  6s.  6| d. 

£49,  4s.  lOfd. 
£1105,  6s.  S^d. 
£378,  10s.  0$d. 

£8,  10s.  11 A 
£32,  Is.  9| d. 

£363,  16s.  2 id. 
£6330,  12s.  2 id. 
£102,  Is.  0 Id. 
£104,  19s.  11  Id. 
£656,  15s.  10  Ud. 
£87,  13s.  2 fd. 
£3735,  15s. 

£584,  18s.  8 d. 
£624,  17s.  9J d. 
£11,  12s.  9 d. 

£389,  17s.  lOJd. 
£9,  3s.  ljd. 

£2732,  11s.  Id. 

37  mi.  1516  yds.  1 
£464,  18s.  3 id. 

83  tons  10  cwts.  0 
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195. 

£4424,  3s. 

196. 

£4108,  13s. 

198. 

£962,  7s.  8 d. 

199. 

£1586,  16s.  3d. 

201. 

£2186,  4s.  5f d. 

202. 

£2968,  9s.  Ofd. 

204. 

£570. 

205. 

£1999,  12s.  2d. 

207. 

£79,  14s.  8 id. 

208. 

£69,  8s.  3 \d. 

210. 

£869,  18s.  9 d. 

211. 

£347,  11s.  9d. 

213. 

£155,  Os.  lid. 

214. 

£293,  7s.  6fd. 

216. 

£4240,  9s.  3 \d. 

217. 

£44,  14s.  5fd. 

219. 

£323,  18s.  4d. 

220. 

£297,  14s.  Id. 

222. 

£188,  17s.  4 \d. 

223. 

£413,  18s.  10|d. 

225. 

£1142,  12s.  3d. 

226. 

£1455, 17s.  10 \d. 

228. 

£502,  Is.  8fd. 

229. 

£8,  11s.  2 id. 

231. 

£25,  11s.  8fd. 

232. 

£42,  6s.  4 \d. 

234. 

£49,  19s.  lid. 

235. 

£362,  5s.  Ofd. 

237. 

£140,  Os.  8 id. 

238. 

£96,  Is.  4 id. 

240. 

£7193,  6s. 

241. 

£17,  9s.  7tVZ. 

243. 

£146,  13s.  8§d. 

244. 

£312,  4s.  7  frd. 

246. 

£337,  13s.  6f$d. 

247. 

£128,  16s.  0£d. 

249. 

£876,  19s.  2§d. 

250. 

£784,  18s.  8fd. 

252. 

£54,  12s.  3TVd. 

253. 

£1311,  19s.  7 d. 

255. 

£631,  10s. 

256. 

£153,  16s.  9£d. 

258. 

£2695,  14s.  0 id. 

259. 

£197,  9s.  2d. 

261. 

£353,  17s.  3fd. 

262. 

£410,  17s.  llfd. 

264. 

£12,  7s.  2|d. 

265. 

£383,  5s. 

267. 

£526,  Is.  5§d. 

268. 

£4327,  7s.  5£fd. 

270. 

£38,  5s.  11  id. 

271. 

£5353,  Is.  6d. 

273.  5  tons  11  cwts.  0  qrs.  1  lb.  6  ozs.  11  drs. 
ft.  6  in.  or  37  mi.  6  fur.  35  po.  4  yds.  275.  £397. 

277.  £408,  16s.  1  \d.  278.  £2671,  11s.  2 fd. 

qrs.  4  lbs.  280.  561  tons  18  cwts.  0  qrs.  24  lbs. 


XXVI.  1.  10  cwts. ;  5  cwts. ;  4  cwts. ;  2  cwts. ;  2  qrs. ;  1  qr. ;  16  lbs.; 
14  lbs.  2.  14  lbs. ;  7  lbs. ;  4  lbs. ;  8  ozs. ;  4  ozs. ;  2  ozs. ;  1  oz. 


3. 

2  ro. ;  1  ro. ;  ! 

20  sq.  po.;  10  sq. 

po.;  20  sq 

.  po.; 

10  sq.  po. ;  8  sq.  po. ; 

5  sq.  po. 

4. 

1  ft. 

6  in. 

;  1  ft.;  9  in.;  6  in.;  4 

in.;  3  in.;  6  in.; 

4  in. ;  3  in. 

;  2  in.; 

1  in. 

5 

■  i;  i 

t  it 

tV  it  it  it  h 

6. 

it  i;  it 

A- 

7.  4; 

i;  i; 

i‘t  tv-  i  t  i  t  z  t  tV 

8. 

it  it  it  tV 

4;  4;  i 

;  4; 

4; 

r.  t  9. 

i;  i; 

;  i;  i 

i)  i4r*  it  it 

it 

10.  J; 

i;  i 

;  b 

it  TVt  it 

*• 

11. 

£6,  15s.  ll£d. 

12. 

£5,  4s.  6 id. 

13. 

£161 

,  7s.  3d. 

14. 

£173,  12s.  10Jd. 

15. 

£40,  4s.  2d. 

16. 

£46, 

8s.  lfd. 

17. 

£4,  17s.  7 id. 

18. 

£4,  4s.  8fd. 

19. 

£24, 

10s.  5Jd. 

20. 

£24,  15s.  lOd. 

21. 

£564,  13s.  9d. 

22. 

£468 

15s. 

23. 

£1350,  14s.  Ofd. 

24. 

£1183,  18s.  3d 

25. 

£14, 

11s.  lOd. 

26. 

£19,  10s. 

27. 

£31,  18s.  Id. 

28. 

£51, 

18s.  6|d. 

29. 

£33,  9s. 

30. 

£95,  17 s.  Id. 

31. 

£3,  : 

14s.  5fd. 

32. 

£4,  6s.  4fd. 

33. 

£63,  5s.  2 id. 

34. 

£60, 

6s.  5d. 

35. 

£7,  6s.  3d. 

36. 

£6,  9s.  llfd. 

37. 

£12, 

2s.  14d. 

38. 

£10,  11s.  6d. 
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39.  £7,  18s.  0 id. 

42.  £71,  18s.  10J(i. 

45.  14s.  9fd. 

48.  £14,  16s.  3f d. 

61.  £11,  11s.  6  id. 

54.  £340,  12s.  9}d. 

57.  £76,  12s.  llxVd. 
60.  £7,  19s.  8§d. 

63.  £519,  18s.  6f| d. 

66.  £59,  11s.  lOfd. 

69.  £4,  2s.  lid. 

72.  £155,  12s.  3?d. 

75.  £24,  11s.  6J d. 

78.  £451,  3s.  2AV£ 

81.  £1704,  3s.  6|d. 

84.  £250,  15s.  lOgd. 

87.  £15527,  Is.  8 d. 

90.  £2979,  Os.  7J d. 

93.  £353,  17s.  9Jfd. 

96.  £6672,  5s.  1 id. 
99.  £2507,  11s.  3| $d. 


40.  £8,  10s.  lljd. 

43.  £122,  6s.  4|d. 

46.  3s.  2f d. 

49.  £160,  6s.  5 Id. 
52.  £12,  8s.  2 Id. 

55.  £204,  14s.  llgd. 

58.  £12,  4s.  2£J d. 
61.  £54,  15s.  l§d. 

64.  £2493,  4s.  3f  {d. 

67.  £50,  12s.  6 /sd. 

70.  14s.  8fid. 

73.  £134,  5s.  l|d. 

76.  £20,  14s.  4 \{d. 

79.  £4,  14s.  9 

82.  £2033,  15s.  3f d. 

85.  £257,  6s.  llH<i. 

88.  £19126,  16s.  6d. 

91.  £896,  12s.  6  id. 

94.  £44,  14s.  3 &d. 

97.  £734,  7s.  81gd. 
100.  £23498,  3s.  1  id. 


41.  £104,  3s.  Id. 

44.  £87,  16s.  1  id. 

47.  £18,  3s. 

50.  £250,  l  Is.  3J d. 
63.  £185,  12s.  lOfd. 

56.  £38,  2s.  5 \\d. 

59.  £3,  Os.  llf^d. 
62.  £5,  19s.  Of id. 

65.  £11,  6s.  3| d. 

68.  £45,  2s.  10^|d. 

71.  £179,  16s.  7 fd. 

74.  £128,  6s.  5ff d. 

77.  £145,  2s.  3x\d. 

80.  £3,  11s.  9JJ d. 

83.  £139,  17s.  3J d. 

86.  £587,  7s.  6gd. 

89.  £7117,  18s.  8f d. 

92.  £2085,  9s.  10gd. 

95.  £146,  10s.  lOd. 

98.  £3262,  15s.  9fd. 


XXVII. 

1.  12s.  Id. 

2.  12s.  3i d. 

3.  10s.  lljd. 

4.  14s.  3d. 

5. 

13s.  lOd 

6. 

13s.  8id 

7.  10s.  lid. 

8.  18s.  lOJd. 

9.  19s.  5fd. 

10. 

14s.  9 \d. 

11. 

15s.  0 id 

12.  9s.  2d. 

13.  8s.  3gd. 

14.  9s.  llgd. 

15. 

8s.  8 \d. 

16. 

10s.  9id 

17.  £6,  4s.  6d. 

18.  £7,  7s. 

19.  13s.  6|d. 

20. 

£1,  14s.  4|d. 

21.  £1, 

9s.  9jd.  22. 

£1,  3s.  23. 

£1,  16s.  ljd. 

24. 

£2,  2s.  Id. 

25.  £2,  7s. 

lOd.  26.  £1, 

11s.  ljd.  27. 

£9,  8s.  10id. 

28. 

£3,  2s.  9 \d.  29.  £2,  12s.  7 d.  30.  £2, 

6s.  3Jd. 

31.  8Jd. 

32. 

4|  d. 

33. 

7Jd 

34.  3d.  35.  3s.  Old. 

36.  2s.  OJd. 

37. 

Is.  Hid 

38 

.  4s.  4Jd 

39.  11s.  4d. 

40.  2s.  ljd. 

41.  3s.  8id. 

42. 

£1,  15s.  5%d. 

43.  14s.  3hd.  44. 

12s.  5 d.  45 

.  £1,  Os.  9Jd. 

46. 

18 s.  9Jd 

£ 

8. 

d. 

47. 

18 

0 

2 

2i 

9 

n 

1 

10 

0 

Discount, 

9 

£1 

9 

3  Ans. 

£ 

8. 

d. 

48. 

19  104 

18 

n 

3 

19 

7i 

5  18 

Discount, 

•2 

m 

£5 

15 

5  Ans. 

£  8. 

d. 

49.  11 

5 

3  13 

0 

2  12 

1 

6  16 

6 

Discount,  1  0 

4 

£5  16 

2  Ans. 

£  8. 

d. 

50.  3  9 

9 

2  6 

0 

2  18 

2 

8  13 

11 

Discount,  1  13 

6 

£7  0 

5  Ans. 

EX.  XXVIII. 


XXV 


['  Seven  tenths;  Seven  hundredths-,  Seven  thousandths-. 
Seven  ten-thousandths ;  Seven  hundred-thousandths;  Seven  millionths- 
seven  ten-millionths.  ’ 

2.  Eight  hundredths ;  Eight  ten -thousandths;  Eight  tenths;  Eight 
hundred -thousandths;  Eight  thousandths;  Eight  ten-millionths; 
Eight  millionths. 


3.  Twenty-three  hundredths ;  Forty -five  hundredths;  Four-hundred-and- 

eighty-si x  thousandths;  Two-hundred-and-seventy-one  thousandths; 
Eighty-three  thousandths;  Eight-hundred-and-three  thousandths • 
-b  orty  -  one  ten-thousandths  ;  Six  -  hundred  -  and  -  thirty  -  two  ten- 
thousandths. 

4.  Two,  and  three  tenths;  Six-hundred-and-one  thousandths;  Five  and 

three  hundredths;  Twenty-four,  and  five  hundredths;  Seventeen 
and  seventeen  hundredths ;  Eighty-nine  thousandths ;  Sixty-six  and 
sixty-six  hundredths;  Six-thousand-six-hundred-and-sixty-six’  ten- 
thousandths. 

•3;  -7;  -08;  -004.  g  .  j.  .gg.  .gg. 

002;  .0007;  -000006.  8.  -0008;  -000004;  -009.  9.  2-3;  12-07. 


5. 

7. 

10.  70-007;  10-0000001.  II.  -21;  -17- 
13.  -202;  -000014.  14.  1-09;  -0087.’ 

18.  72.  19.  -8.  20.  -06. 

25.  123-4. 
30.  205-7. 
•23.  36. 

41.  2-9. 

46.  4-076. 
51.  -4009. 


1-1. 


17.  45. 
23.  53-4. 
28.  503. 
33.  5200. 
39.  -063. 
44.  -0001. 
49.  -023. 
54.  -0012. 


24.  724-5. 

29.  1210. 

34.  8.  35 

40.  6-1. 

45.  1-531. 

50.  -2361. 

55.  472-8,  30-45,  -847,  2306-7,  -00703. 

_0  304-5,  8-47,  23067,  -0703.  57.  47280,  3045,  84-7,  230670  -703.' 

58.  234-07,  7030-057,  40-01,  -003,  -4367.  59.  23-407,  703-0057  4-001. 

•0003,  -04367.  60.  -23407,  7-030057,  -04001,  -000003,  -0004367. 


12.  - 
15.  2-3. 
21.  7-01. 
26.  500-3. 
31.  2315. 

51.  37.  -05. 

42.  6-03. 

47.  -437. 
52.  -0213. 


12; 


99;  3-3. 

16.  5-7. 
22.  92-1. 
27.  421. 
32.  41030. 

38.  -07. 
43.  -802. 
48.  -802. 
63.  -0805. 
56.  4728, 


XXIX.  1.  20-92.  2.  5-385.  3.  17-81. 

6.  68-684.  7.  934-4794. 


5.  39-638. 

9.  207-5191. 

13.  31-8. 

17.  1-545. 

21.  4475-105045. 
25.  -0044. 

30.  39-483. 

34.  -41925. 

38.  169-983. 

42.  2-61807. 

46.  362-60703. 
50.  1-111. 


10.  3889-9611. 
14.  42-7. 

18.  -632. 


31.  -04202. 
35.  1-0129. 
39.  45-45. 
43.  2-2111. 
47.  3-996. 


11.  4-53. 


32.  59-0522. 
36.  3-5044. 
40.  77-922. 
44.  313-95804. 
48.  11-27263. 


4.  20-8. 
8.  467-1889. 
12.  3-072. 

16.  3-512. 

20.  22-3022. 
24.  -063. 

29.  -3897. 

33.  -88428. 
37.  9-99. 

41.  17-7082. 
45.  243-97578. 
49.  2-662. 


16.  10-5969. 

19.  15-3525. 
22.  23-4397464.  23.  -45 

26.  -001.  27.  0.  28.  -01 


XXX.  1-  16-8.  2.  5-64.  3.  24-31. 

6.  569-24.  6.  2832-09.  7.  3-48.  8.  -371. 


4.  -805. 
9.  959-1. 


XXVI 
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12.  32-4.  13.  3-65.  14.  1-68. 

17.  -08815.  18.  1-1055.  19.  -1281. 

22.  17-907.  23.  -12879. 

26.  -337264. 

30.  509-427. 


10.  48360. 

15.  -0657. 

20.  1-8139. 

24.  -0009108. 
28.  36-94581. 
32.  -000185745. 
36.  2-9791. 

40.  27-9841. 


11.  305-3. 

16.  -02781. 

21.  4-03. 

25.  -03003. 
29.  45-3. 

33.  -000105. 
37.  -00000072. 


34.  -000048. 
38.  -00016807. 


27.  -0690606. 
31.  -000274855. 
35.  2-023. 

39.  -194481. 


XXXI.  1.  12-41.  2.  23 

5.  138-5.  6.  -0121.  7. 

10.  4-275.  11.  -0425.  12. 

15.  -0513.  16.  -0868.  17. 

20.  -0002265625.  21.  -021875. 

24.  -129875.  25.  -72.  26. 

29.  9-6.  30.  -175.  31. 

34.  10-3.  35.  -002272. 

38.  -013.  39.  -00305. 


014.  3.  -5509. 

•2126.  8.  57-825. 

•1125.  13.  23-218. 

•88125.  18.  -00548. 

22.  -004375. 

•033.  27.  -0084. 

•004.  32.  -03008. 

36.  -1326171875. 

40.  -001702. 


4.  -00221. 
9.  5-2014. 
14.  -1539. 
19.  -115625. 
23.  -0118. 
28.  -00016. 
33.  -012. 
37.  5-976. 


XXXII. 

5.  -0121. 

10.  5860. 

15.  3750. 

20.  242-156. 
24.  152-546875. 
29.  234-375. 
34.  -0009. 

39.  -32. 

44.  9-236. 

49.  500. 

54.  21432. 

59.  -1263... 

63.  -0049... 


1.  116-94.  2.  -8393. 

6.  28-8.  7.  193-19. 

11.  10500.  12.  6-40125. 

16.  17500000.  17.  15-07. 

21.  13-846875. 

25.  8-75. 


3.  8-815.  4.  53-934. 

8.  3636-4.  9.  13648. 

13.  2-5.  14.  20. 

18.  1-728.  19.  -9268. 

22.  17-840625.  23.  -0046875. 

26.  125.  27.  2440.  28.  1988. 


30.  21-875.  31.  -022.  32.  1-3. 

35.  210-3.  36.  83-3.  37.  -603. 

41.  -275. 

46.  13-756. 

51.  2000. 

56.  -0037  .. 


33.  -072. 
38.  6-073. 
43.  -002215. 
48.  7500. 

53.  600600. 
58.  -5952... 

60.  -0092...  61.  11-3207...  62.  344-8275... 

64.  6-59;  6590.  65.  501000;  -00501.  66.  3-25  ;  32500. 

67.  1-2;  12;  12000;  -012.  68.  1-3;  -13;  130000;  13;  -00013. 

69.  Quotient  32;  remainder  -153.  70.  518  times,  and  -14  over. 


40.  -525. 
45.  -40105. 
50.  640000. 
55.  -1857... 


42.  2-25. 
47.  605000. 
52.  22500. 
57.  -0530... 


XXXIII.  1.  A,  A,  A,  tA- 


2*  tV  T5TT)  tA>  tAv* 


16.  8AV  19AA,  WAV 
18.  70AV  77rrir>  7tooooo. 

20.  41AU7T,  8tWAV  1AWWV 

24.  £  25.  A-  26.  A- 

30.  £.  31.  yfy  32.  yA* 


5-  tA>  AV  Air* 
8*  tAtf>  AA>  AVA- 
11-  3A>  21  A>  Irirnr* 
13.  22 r Air >  220 yA>  2020 A* 
15.  1AV  12AV  103t$ 

17.  11AV  1AA,  ll AAA- 
19.  50X6AV  17 AAV  1A6AV 
21.  £  22.  b  23.  f 

27.  A*  28.  Air-  29.  A* 

33.  1A  34.  11  A-  35.  2J. 


8-  to Aoj  TirAinr.  4.  tAiT)  nnnnnr*  TUTrAmro* 

8-  AV  A°A)  AAV  7.  t7a,  tAV 
0*  A A>  AVA*  10.  An W  tAAitj  i  AAA* 

12.  5A>  50yA>  ^Tirooo* 

14.  170At>  17tA>  lyirAinr. 


EX.  XXXIII. 
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36. 

41. 

46. 

51. 

54. 

57. 

60. 

62. 

64. 

66. 

68. 

70. 

75. 

81. 

87. 

92. 

97. 


lOvfir-  37.  38.  71g. 

in-  42.  3*V  43.  17«J. 

47.  Ata-  48.  Trhrr- 

•1,  -7,  -01.  52.  -3,  -07,  -09. 

•009,  -0005,  -000001.  55.  .17,  -027,  -127. 

1*1,  20-3,  5-16.  58.  2-03,  96-01. 

9-9,  -099,  -000099. 

100-01,  7-009,  12-0014. 

51-03,  8-0008,  1000-019. 

•023,  5-0715,  735-61. 

•1753,  1-001,  1457-03. 

7-0001,  -0071,  70-0001.  71. 

•75.  76.  -14.  77.  -26. 

•56.  82.  -125.  83.  -625. 

2-075.  88.  7-462.  89.  10-1875.  90.  2-1375. 

•764.  93.  -0016.  94.  -00048.  95.  1-3224. 

•  084375.  98.  -015625.  99.  -5859375.  100.  -17376. 


39.  As-  40.  A- 

44.  50Tfj-.  45.  Iff. 

49.  A-  50.  1*. 

53.  -08,  -002,  -0007. 
56.  -43,  -0174,  -02715. 
59.  57-1,  -571,  -00571. 
61.  4-03,  7-5,  21-023. 
63.  1-0001,  231-9,  4-073. 
65.  38-9,  -0047,  80-03. 
67.  43-256,  10-007,  -00153. 
69.  10-1,  10-001,  -000101. 
2.  72.  -8.  73.  -5.  74.  -25. 

78.  -12.  79.  1-45.  80.  -85. 

84.  -4375.  85.  -824.  86.  1-056. 

91.  -05375. 
96.  -09375. 


XXXIV,  1.  1-75.  2.  2-261.  3.  -3791.  4.  5-4516. 

6.  -0416.  6.  -0278$.  7.  -0232.  8.  -003583.  9.  -042857i 

10.  -03571428.  11.  -5.  12.  93-3.  13.  36-36.  14.  2583-3 

15.  1571-428571.  16.  5714-285714.  17.  -027.  18.  - 188(5.3 

19.  -009583.  20.  -4805.  21.  -03571428.  22.  -00506172839 

23.  -00563.  24.  -00486i.  25.  7-407.  26.  60-60.  27.  -013s’ 

28.  -00925.  29.  14090-60.  30.  20-83.  31.  1785-714285 

32.  9.876543209.  33.  -0693.  34.  -I486.  35  -O02430' 

36.  -076923.  37.  -040S.  38.  -0060975.  39.  -05445.  40.  -228205l! 

.  42-  •°i.0§-  .43.  2-4i  44.  47-635i.  45.  -3652027. 

60."  SSlmWOSsl32867’  ^  '0m°779i  49>  '^22580645161290. 


XXXV.  1.  •§.  _  2.  -4.  3.  -S?.  4.  .OS.  5.  .14285?. 

6.  714285.  7.  -07.  8.  -070.  9.  .427.  10.  -5liS 

12.  -04428571.  13.  -8S.  14.  -9lO.  15.  -is! 


11.  -042857i. 
16.  -7910. 
20.  3-OO30. 
24.  -19516. 
28.  3-0676. 
32.  4-00626. 
36.  -03912S. 


17.  -1714280.  18.  -17657146. 

21.  4-0186.  22.  11-0072916. 

25.  -i53846.  26.  -012345679. 

29.  -015873.  30.  -2923076. 

33.  -0364583.  34.  -02556§i. 

; -  37.5-19671794. 

39.  •  352941 1764705882.  40.  -052631578947368421. 

42.  A,  A.  A.  A-'  43.  A,  As,  At- 

45.  jra,  T!rtr,  As-  46.  As,  *4*.  47.  Two. 

49.  Seven.  50.  Eight. 


19.  1-02086. 
23.  -?83. 

27.  l-0l219§. 
31.  4-006475. 
35.  -026616. 
38.  2-?9894l. 
_41.  i,  A,  A,  l  o- 
44-  As,  As,  As- 
48.  Three. 


XXXVI. 

6.  4J.  6.  llg. 


1.  f. 
7.  1. 


2.  *. 
8.  8. 


3.  §. 
9-  A- 


4.  g. 

10.  A. 


XXV111  ANSWERS. 


11. 

i*. 

12. 

m- 

13.  AV- 

14.  tf. 

15. 

10AV 

16. 

6|f. 

17. 

tVi  • 

18. 

itM- 

'9.  AV 

20. 

21. 

7* 

22. 

f 

23. 

i#. 

24. 

3?- 

25.  H- 

26.  ff. 

27. 

M- 

28. 

H- 

29. 

ITT* 

30. 

dry- 

31.  f 

32.  n- 

33. 

m- 

34. 

l^V* 

35. 

HI 

36. 

»f. 

37.  A- 

38.  n- 

39. 

?h- 

40. 

41. 

42. 

2H- 

43.  AV- 

44. 

45. 

1H- 

46. 

3*h 

47. 

TpJYt- 

48. 

AV 

49.  m- 

50.  nt- 

51. 

TS7T- 

52. 

H- 

53. 

3  2  0  8  3 

T^Tnnr* 

54.  -^Vo*  55. 

1  3 

TT* 

56.  n- 

57. 

ifz- 

58. 

iff* 

59.  H 

60. 

3 

T2- 

XXXVII.  t.  •6183.  2.  -§15005.  3.  .218933.  4.  .§61288. 

5.  -984.  6.  -7247.  7.  2-421.  8.  6-1563.  9.  -513. 

10.  1-257.  11.  -292:3.  12.  .7481.  13.  4-0025.  14.  -14382. 

15.  -12486.  16.  2-3856.  17.  l-0000247i.  18.  -5189765. 

19.  16-857142.  20.  4-923076.  21.  3-73450177.  22.  -203337569. 

23.  -i497887706.  24.  -426211089577.  25.  -5,  i.e.  1.  26.  1-9,  i.e.  2. 

27.  1-19,  i.e.  1-2.  28.  1-4 b,  i.e.  1-5.  29.  -89,  i.e.  -9.  30.  0. 

31.  228-0374713.  32.  778-1643916.  33.  12-003994358125. 

34.  -9,  i.e.  1.  35.  -4§,  i.e.  -5.  36.  6-346285714.  37.  2-2473824. 

38.  2-3431769945463014.  39.  1000.  40.  1-05,  i.e.  1-1. 


XXXVIII.  1.  1-28.  2.  10-86.  3.  36-81.  4.  5-471 

5.  32-6§i.  6.  7-248.  7.  l-62i87.  8.  -005766.  9.  -007166. 

10.  -07695.  11.  1-836.  12.  -02325883.  13.  -02940665.  14.  -636. 

15.  -35501.  16.  1173-26.  17.  73-650793.  18.  138-695238. 

19.  17135-416.  20.  23-164983.  21.  -843.  22.  -Ol66.  23.  -25. 

24.  7-18.  25.  -668.  26.  -37592.  27.  -01500i§.  28.  -2780066. 

29.  -5.  30.  -309375.  31.  19-66.  32.  -6.  33.  -1626. 

34.  -33858.  35.  2-646.  36.  25.  37.  33-33.  38.  -6249375. 

39.  3-68.  40.  -3648.  41.  -69.  42.  16-56.  43.  11-088. 

44.  6-6.  45.  3-99.  46.  3-3.  47.  5-242857i.  48.  11 -68428571. 

49.  -24.  50.  4.  51.  3-68.  52.  -0l6.  53.  -9§.  54.  -6. 

55.  1.  66.  2-88.  57.  1.  58.  2.  59.  -5.  60.  -01. 


XXXIX.  1.  4 id.  2.  4 5.  7 \d.  3.  17s.  4.  £2,  3s.  6 d. 

5.  2s.  9 d.  6.  18s.  9 d.  7.  2 \d.  8.  11 J d.  9.  7s.  4 \d. 

10.  5s.  3f d.  11.  3s.  1  \d.  12.  2s.  7 \d.  13.  £3,  7s.  6 d. 

14.  £15,  3s.  3d.  15.  11s.  11  \d.  16.  15s.  6f d.  17.  £4,  15s.  9f d. 

18.  2s.  1  \d.  19.  2s.  3 \d.  20.  3s.  6 \d.  21.  2s.  9f d.  22.  16s.  5| d. 

23.  £1,  2s.  3f d.  24.  £3,  12s.  7 id.  25.  £1,  9s.  Of d.  26.  15s.  6 d. 

27.  3s.  10| d.  28.  4d.  29.  3  qrs.  7  lbs.  30.  21  lbs. 

31.  1  cwt.  2  qrs.  8  lbs.  12  ozs.  32.  13  cwts.  1  qr.  12  lbs.  4  ozs. 

33.  2  mi.  2  fur.  30  po.  34.  24  cub.  ft.  810  in.  35.  1  ton  15  cwts.  3  qrs. 
36.  1  ton  3  cwts.  2  qrs.  1  lb.  37.  15f  poles,  or  15  po.  4  yds.  4|  in. 

38.  2  ac.  2  ro.  39.  £5,  15s.  6 d.  40.  £1,  Os.  8 Id. 

41.  3  tons  7  cwts.  3  qrs.  22  lbs.  42.  5  yds.  1  ft.  7£  in.  43.  10  poles. 


EX.  XXXIX. 


XXIX 


XXX 


ANSWERS. 


95.  -000125.  96.  94  mi.  7  fur.  36  po.  97.  670-68  mins.  98.  -0625. 

99.  18s.  8 d.  100.  £106,  8s.  101.  -4.  102.  -854.  103.  -25§. 

104.  ff  105.  7-25i0.  106.  2-552084.  107.  2.  108.  1-ioS. 

109.  3d.  110.  -142857.  111.  -i7.  112.  -2§195i.  113.  -2916. 

114.  115.  3-4566.  116.  -000636.  117.  -346.  118.  -495. 

119.  110  sq.  yds.  120.  -367142s.  121.  6299-37.  122.  3753-2;  -0427. 

123.  41f.  124.  -014583.  125.  -357638.  126.  4-2.  127.  5-6. 

128.  1  IK  129.  21421-62  mins.  130.  1785  pieces,  and -001  of  an 
inch  over.  131.  -083.  132.  1|5;  fo.  133.  -04375;  22-657142. 

134.  -000002355.  135.  2-88.  136.  6199.  137.  199-814. 

138.  £16,  Os.  7Jd.  139.  132-09  perches.  140.  23  bits,  and  -12  of 
an  inch  over.  141.67-667.  142.  -17  is  the  greater. 

143.  |iM-  .  144.  4-8.  145.  -244626264428.  146.  -186420. 

147.  -0052083  of  an  inch.  148.  £123,  19s.  6d.  149.  1  kd.  150.  -168i. 

151.  -037  is  greatest;  -637  is  least.  152.  -0030507.  153.  90. 

1^4.  ] o o -  155.  -605733.  156.  13.  157.  3906250  times. 

158.  2559-318  mins.  159.  3s.  2 \d.  160.  497  acres.  161.  A’ Si,. 

162.  6477-7;  14-285714.  163.  3-378.  164.  600.  165.°80; 

79-92.  166.  -63.  167.  4  cwts.  3  qrs.  14  lbs.  14  oz. 

168.  id.  169.  2381-0625  ozs.  170.  A.  171.  -35i.  172.  -714286 
173.  760;  18-5.  174.  -00167.  175.  f.  176.  -6.  177.  -00001; 

•  017745.  178.  ...  179.  -14.  180.  A.  181.  Four  places. 

182.  3-7266.  183.  184.  153*062.  185.  ...  186.  H  or 

•824176.  187.  19s.  7K  188.  -14375.  189.  1171428  times, 

and  6 -§57146  pence  over.  190.  10-30  A. M.  191.  Six  places 

192.  lfV-  193.  -06.  194.  -0588235294...  195.  -000625. 

196.  -0009027  and  9-027.  197.  11336-6920472900i.  198  3-45 

199.  -0625.  200.  Tuesday. 


XLII.  1.15, 

6.  £4,  14,  6d. 


11.  2,  Sd. 

16.  27  tons. 

21.  5^  miles. 
25.  10  hours. 
29.  35  weeks. 
34.  18  days. 
39.  4  days. 

43.  21  men. 
47.  9  horses. 
51.  1,  5£d. 

56.  7,  Id. 

61.  £1,  11,  6  d 
66.  £111,  16, 


2.  £1,  8,  3.  £20.  4.  £27. 

7.  3,  4 d.  8.  5,  3d.  9.  £3,  15, 


12.  12,  13.  10  lbs.  14.  21  lbs. 

17.  12  lbs.  18.  8  lbs.  19.  20  yds. 
22.  13|  miles.  23.  45  seconds. 

26.  8§  hours.  27.  39  miles. 


5.  £2,  15, 
10.  £5,  12, 
15.  21  tons. 
20.  6  yds. 
24.  17J  seconds. 
28.  92  miles. 


30.  15  weeks.  31.  4  days.  32.  1  day.  33.  5  days. 
35.  2  days.  36.  2  days.  37.  9  days.  38.  56  days. 
40.  18  days.  41.  10  men.  42.  1107  men. 

44.  108  men.  45.  14  days.  46.  12  days. 

48.  25  horses.  49.  2  months.  50.  52  weeks. 

52.  13s.  id.  53.  11s.  Id.  54.  8s.  8 d.  55.  £1,  5s. 

57.  £143.  58.  £2800.  59.  3s.  9d.  60.  4s.  11  id. 

62.  £8,  15s.  63.  £3.  64.  14s.  2d.  65.  £31,  7s. 

67.  £1,  5s.  10K  68.  Is.  ljd.  69.  £2075. 


70.  £1560.  71.  9s.  4Jd.  72.  13s.  10Jd.  73.  6s.  6d.  74.  12s. 

75.  £4,  13s.  76.  £5,  12s.  6d.  77.  £57,  10s.  6d.  78.  £284,  15s. 

79.  £11,  0s.  6d.  80.  £203,  10s.  81.  11  weeks.  82.  5  weeks. 

83.  15  sheep.  84.  19  sheep.  85.  315  eggs.  86.  755  eggs. 


EX.  XLII. 


XXXI 


90.  174  miles. 
94.  90  miles. 
98.  171  miles. 
102.  £42,  11s.  8 d. 


87.  12  mins.  88.  40  mins.  89.  14  miles. 

91.  15  days.  92.  16  days.  93.  15  miles. 

95.  28  days.  96.  274  weeks.  97.  108  miles. 

99.  £1,  Os.  4 d.  100.  £1,  8s.  4d.  101.  £31,  5s. 

103.  5£d.  104.  Is.  7 \d.  105.  £10,  17s.  106.  15s.  6d.  107.  2s.  4 d. 
108.  2s.  0 %d.  109.  £66.  110.  £22,  15s.  lOd.  111.  2 \d.  112.  3f d. 

113.  9s.  2 \d.  114.  £2,  5s.  9 d.  115.  £4,  19s.  1  \d.  116.  £5,  11s.  7 d. 

117.  £7,  11s.  118.  £6,  18s.  10 d.  119.  £810,  12s.  6 d.  120.  £332,  12s.  10^d. 
121.  6  ozs.  122.  4  ozs.  123.  324  bushels.  124.  138  bottles. 
125.  45  weeks.  126.  62  qrs.  4  bush.  127.  15  yards.  128.  96  yards. 
129.  16£  inches.  130.  624  inches.  131.  63  sheep.  132.  28  horses. 
133.  £835,  13s.  14 d.  134.  £15213,  10s.  lOd.  135.  £107,  8s.  9 d. 

136.  34  qrs.  3  bus.  2  pks.  137.  £70,  12s.  lid.  138.  £109,  4s. 

139.  £71,  8s.  11  \d.  140.  £95,  4s.  5\d.  141.  121  loads.  142.  56*  miles. 
143.  £1,  6s.  9fd.  144.  9f*  hours  (or  9  hrs.  41  min.  15  secs.). 

145.  90  miles.  146.  11  inches.  147.  £182,  15s.  148.  £222,  Is.  lfd. 

149.  96  feet.  150.  93  feet  4  in.  151.  4  ozs.  152.  £63. 

153.  £4,  5s.  84d.  154.  £56,  18s.  8 d.  155.  694  a.  3r.  23  p. 

156.  £73073,  2s.  157.  6  p.m.  on  Oct.  19.  158.  4  hrs.  27  min.  18  secs. 

159.  5  min.  1  sec.  fast.  160.  19  min.  24  secs,  past  seven. 


XLIII. 


1.  £25.  2.  £63.  3.  £39,  4s.  4.  £41,  5s.  5.  £27. 


6.  £44,  16s.  7.  42  acres.  8.  63  acres.  9.  81  acres.  10.  69W  acres. 

11.  £8.  12.  £3.  13.  12  acres.  14.  16  acres.  15.  £13,  15s. 

16.  £26,  5s.  17.  £12.  18.  £7,  8s.  6 d.  19.  224  acres.  20.  55  acres. 

21.  5  men.  22.  8  men.  23.  12  men.  24.  36  men.  25.  24  men. 


26. 

30  men.  27. 

4  men. 

28.  35  men. 

29.  16  men. 

30.  21  men. 

31. 

4  days.  32. 

1  day. 

33.  8  days. 

34.  4  days. 

35.  32  miles. 

CO 

CO 

6s.  37. 

1  day. 

38.  6  days. 

39.  £8. 

40. 

£54,  16s.  6d. 

41. 

60  days. 

42. 

36  days. 

43. 

£6,  18s. 

44. 

£109,  7s.  6d. 

45. 

£106,  17s.  6 d. 

46. 

£3,  4s.  5Jd. 

47. 

60  days. 

48. 

28  horses. 

49. 

17  days. 

50. 

20*  miles. 

51. 

9  d. 

52. 

2  lbs.  10  ozs. 

53. 

10§  hours. 

54. 

24  men. 

55. 

6  days. 

56. 

10  hours. 

57. 

8  days. 

58. 

171  men. 

59. 

81  men. 

60. 

16  days. 

61. 

30  days. 

62. 

14  days. 

63. 

£198,  18s. 

64. 

21  days. 

65. 

432000  gallons.  66. 

4|  days. 

67. 

20  men. 

68. 

4  men. 

69. 

36  days. 

70. 

10*  hours. 

71. 

9  days. 

72. 

20  men. 

73. 

18  days. 

74. 

20  days. 

75. 

£2,  12s.  3d. 

76. 

£13,  15s.  7 id. 

77. 

2  men. 

78. 

66  days. 

79. 

750  men. 

80. 

50  men. 

ANSWERS 

TO  THE  EXERCISES  OF  PART  II. 


A. — 1.  12  days. 
5.  £5,  7 s.  4d.  6.  11  days. 

10.  4  days.  11.  15  days. 

15.  45  days.  16.  15  men. 
20.  9f  weeks;  £341,  5s. 


2.  32  days.  3.  4  days.  4.  2  days. 

7.  5  mo.  8.  26  boys.  9.  1£  hrs. 

12.  8  days.  13.  11  days.  14.  21  men. 

17.  2400  men.  18.  177  days.  19.  1  hour. 


2*  2L7&  ,,,  22‘  9d-  23‘  £239>  7s-  7i d.  24.  £101,  10*. 

29.'  a.135'  to.  £236i6?S  4S'  “  27‘  7‘  Ud '  28‘  £384°- 

£19’ °f-  lld-  32-  £17<  3d-  33.  £666.  34.  £1456,  8s. 

S  4 rl  co  !6‘  £34’  0s‘  U'  37 ■  £8>  18s-  lid- 

38.  £5676,  13s.  4 d.  39.  £65.  40.  £934,  10s.  41.  £496  10s.  Id 

42.  £4979,  6s.  8 d.  43.  £840.  44.  £650,  3s.  3d.  45.  £1725. 

72-  47-  91-  48’  55-  49-  35.  50.  105.  51.  315. 

5B  #l'«  Ifi  ftsf'  504'  c-T  on54'  £23,  12s'  m'  55'  £1»  °Srf- 

Rn  It;  62t,  o  67'  39‘  58‘  12S-  M-  69‘  114 

24  ft-  61  •  ^  62.  £1.  63.  2s.  M.  64.  63 

65.  24.  66.  1J  days.  67.  ^  day. 

E- — 68.  6  days.  69.  4  days. 

72.  5f  min.  73.  2f  days. 

76.  1^  days.  77.  12  days. 

81.  17f  min. 

85.  9^4  days. 


80.  374  min. 

84.  30  days.  _  ^  ^  _ 

88.  A,  6,  B,  12,  days.  89.  20  days. 


70.  12  hrs. 
74.  4  min. 
78.  12  days. 
82.  14f  days. 
86.  5f  hrs. 
90.  120  days. 


71.  13£  min. 
75.  14  days. 
79.  9s.  9d. 
83.  17J  days. 
87.  30  days. 


F.  91.  88  ft.  92.  66  ft.  93.  15£  ft.  94.  5*  ft.  95.  1171. 

i®2;  97>  7J  mi.  98.  18f  mi.  99.  21*  mi.  100.  426*  mi. 

101.  22*  mi.  102.  44  mi.  103.  36  mi.  104.  22A  mi 

105.  16J  secs.  106.  26J  mi.  107.228  yds.  108.8.49  a.m.' 
19f  •  99  mi-  ,,a  34  hrs.  111.  8i  mi.  112.  2f  mi.  per  hr. 

?•  3  hrs-  H4.  34  hrs.  115.  104*  mi. 

R  Lm';,  Perto 5  f1  SeCS-  117-  (i>  3«  secs- ;  («)  314  sees. 

18.  88  yds.;  132  yds.  119.  No.  120.  5  mi.  per  hr. 

««■  l1]  3  hrs';  (")  'H  hrs.  122.  If  hrs.  123.  16*  min.  past  3. 
124.  38*  min.  past  7.  125.  27*  min.  past  5.  126.  21*  min.  past  4. 
27‘  43i*r  min.  past  2.  128.  21*  min.  past  10.  129.  10f?  min.  past  8. 

!o  tV  past  3‘  131.  16*  and  49*  min.  past  6. 

132.  21*  and  54*  min.  past  1.  133.  16*  and  49*  min.  past  12. 

;  I4-  Ac9,  and  at  32t*t  min-  paat  9-  135.  15*  min. 

136.  57tt  mm.  past  9.  137.  32^  min.  past  4.  138.  54^x  min.  past  11. 

tM34)  xxxiii  c 


XXXIV 


ANSWERS. 


G. — 139.  8£  yds. 
143.  1  min. 

H. — 145.  10s. 
150.  3s.  4%d. 


140.  38  yds. 
144.  10*  secs. 

146.  595. 


141.  30  points.  142.  271  points. 

147.  15.  148.  99.  149.  816. 


XLV.  1.  2  :  3.  2.  11  :  1.  3.  14  :  11.  4.  2  :  21. 

5.  47  :  57.  6.  8  :  13.  7.  6  :  13.  8.  5  :  16.  9.  14  :  1. 

10.  37  :  57.  11.  The  latter.  12.  The  former.  13.  — .  14.  — . 

15.  £1,  2 s.  lid.  16.  560.  17.  Decreased.  18.  Increased. 

19.  4£.  20.  2*.  21.  5f.  22.  10f|.  23.  — . 

24.  — .  25.  — .  26.  98.  27.  6rV  28.  £46,  13s.  id. 

29.  1  cwt.  0  qr.  14  lbs.  30.  If.  31.  lOd.  32.  4s.  8d.  33.  3J. 

34.  .54.  36.  2?qts.  36.  3J.  37.  12  tons.  38.28. 

39.  80.  40.  11?.  41.  — .  42.  7-65.  43.  — .  44.  Yes. 

45.  No.  46.  54  ft.  47.  15  yds.  48.  88  ft.  49.  11?  and  13J  chs. 
50.  28  chs.  50  Iks. ;  25  chs.  65  Iks. ;  39  chs.  90  Iks. 


3.  69;  161;  253. 
6.  7i;  9i;  11J. 
9.  3125;  6250;  12500;  25000. 
12.  135;  36.  13.  17;  19-5. 

16.  £1,  7s.  9 d.;  £3,  4s.  9d. 


XL  VI.  1.  99;  209.  2.  315;  1287. 

4.  3125;  12500;  12500;  18750.  5.  12?;  9f. 

7.  70;  63.  8.  240;  476. 

10.  30;  48;  72.  11.  1440;  144;  1017. 

14.  £1700;  £5100;  £8500;  £13600. 

15.  60;  100;  260  ;  340  ;  420  ;  580,  yds. 

17.  £115,  15s.;  £135,  0s.  10d.;  £154,  6s.  8d. 

18.  £23,  12s.  9Jd.;  £30,  7s.  10Jd.;  £43,  18s.  04  d. 

19.  £5,  10s.  6 d.;  £26,  19s.  6d.  20.  £2,  8s.  7 d.;  £1,  19s.  5 d. 

21.  £9,  4s.;  £10;  £10,  16s.  22.  £60;  £40;  £30;  £24. 

23.  £400;  £450;  £480.  24.  88;  120;  130,  ft. 

25.  A,  £666,  13s.  4 d.;  B,  £1333,  6s.  8d.;  C,  £1000. 

26.  A,  £312,  10s.;  B,  £187,  10s.;  C,  £125.  27.  £306;  £336;  £366. 

28.  152;  171;  361.  29.  A,  £202,  10s.;  B,  £225;  C,  £112,  10s.;  D,  £75. 

30.  £760,  18s.;  £384,  6s.;  £959,  18s.  8 d. ;  £584,  5 8.  4 d.,  respectively. 

31.  £9736,  3s.  2J d.;  £6954,  8s.  0 id.  32.  186  ;  83;  231, 

33.  A,  £42;  B,  £48;  C,  £60. 

34.  A,  £28,  9s.  5?d.;  B,  £18,  19s.  7Jd.;  C,  £12,  13s.  Id. 

35.  A,  £16,  13s.  4d. ;  B,  £33,  6s.  8d.;  C,  £100. 

36.  A,  £1,  6s.  8d. ;  B,  £1,  3s.  4d.;  C,  £1,  8s.  4d. 

37.  £208;  £104;  £52;  £156.  38.  £212,  2s.;  £353,  10s.;  £388,  17s. 

39.  A,  £700;  B,  £600;  C,  £480;  D,  £320. 

40.  15f ;  26 J;  33f ;  38?,  gal. 

41.  £6,  8s.  for  each  man;  £3,  14s.  8d.  for  each  woman;  £2,  6s.  8d.  for 

each  child. 

42.  £26,  2s.  6d.  for  each  man;  £16,  10s.  for  each  woman;  £12  for 

each  boy. 

43.  A,  £13,  10s.;  B,  £14,  8s.;  C,  £14,  14s. 

44.  A,  £126;  B,  £112;  C,  £504.  45.  A,  £105;  B,  £225;  C,  £240, 


EX.  XLVI. 


XXXV 


46.  A,  £300;  B,  £192.  47.  A,  £309,  2s.  5d .;  B,  £144,  5s.  Id, 

48.  £2266,  13s.  4 d.  49.  A,  £160;  B,  £110.  50.  £89,  9s.  9d. 

co  \  m°^  a^er  A'  ^2.  Equally;  B;  2  mo.  before  the  division  of  profits. 
53.  A,  £2, 5s.  5 d.;  B,  £2, 14s.  7 d.  54.  £870.  66.  A,  £8750;  B,  £6250 

5s-  i  B>  £2,32’  Us.  6 d.  57.  A,  £94, 10s. ;  B,  £168;  C,  £396. 

fin  f  i!’  ?*•  ,  r,f  y- .  59- 6  shimngs  w°rth. 

60.  4  cwt.  1  qr.  14  lbs.  of  1st;  4  cwt.  0  qr.  14  lbs.  of  2nd;  3  cwt  1  or 
of  3rd.  ^  * 


1.  56  sq.  ft.  2.  143  sq.  ft.  3.  7  sq.  ft.  126  sq.  in. 
4.  24  sq.  ft.  128  sq.  in.  5.  65  sq  ft  38  in 

6.  9  sq.  yds.  1  sq.  ft.  72  sq.  in.  7.  13*  sq.  in.  8.  3*  sq.  in. 

9.  47  sq.  ft.  15f  sq.  in.  10.  7  sq.  ft.  8|  sq.  in.  11.  4  ac.  12.  24  ac. 

!3,  3ac'  3  r0‘  „  14-  3  ac-  0  *>•  33  po.  15.  11  ac.  0  ro.  32  po. 

16.  20  ac.  1  ro.  24  po.  17.  1  sq.  ft.  25  sq.  in.  18.  54f£  sq  in 

19.  8  sq.  yds.  1  sq.  ft.  97  sq.  in.  20.  10  ac.  21.  1  ac.  0  ro.  36  po' 
22.  26  ac.  3  ro.  4  po.  9  sq.  yds.  23.  8  ac.  0  ro.  16  po. 

3af  1  ro-  1  P°-  25-  3  ac.  1  ro.  9  po.  26.  301  sq.  ft.  18  sq.  in. 

27.  39§  sq.  m.  28.  5  sq.  yds.  2  sq.  ft.  764  sq.  in.  29.  2  sq.  ft.  36  sq.  in. 
30.  7  sq.  yds.  31.  680  ac.  32.  1  ac.  134  po.  33.  5  ac.  1  ro 

34.  56  ac.  0  ro.  31  po.  35.  17  ft.  36.  15  yds.  37.  63  ft 
38.  3$  sq.  in.  39.  10  ft.  6  in.  40.  26  ft.  3  in.  41.  110  vds. 

42.  572  yds.  43.  1  ft.  6  in.  44.  1  yd.  1  ft.  45.  105  jn. 

46.  *  in.  47.  5  chains.  48.  8  chains.  49.  18  po.  1  vd.;  or  100  vds 
50.  50  yds.  51.  18  ft.  6  in.  52.  8  ft.  53.  76  yds.  54.  4  ft. 

f  o'  ?  I*'  ^  “•  66-  yds-  57.  74  in.  58.  14  yds. 

59.  1  ft.  9  in.  60.  7f  in.  each.  61.  198.  62.  288  63  56 

64.  1584.  65.  36.  66.  432.  67.  2304.  68.  118800 

71.  1024.  72.  74J.  73.  32J.  74.  61j 

77.  64.  78.  1494.  79.  48.  80.  244. 

83.  33.  84.  80|.  85.  £3,  15s.  6 4d. 

qi  1  ,8,8'  £23,  89‘  £4>  13s.  6 d.  90.  £8,  10s.  7 4d. 

91.  £26,  Is.  id.  92.  £39,  2s.  93.  9s.  Id.  94.  (Js.  10d. 

qb  ^qa1?4'  ff.V  £1’^0s-  96’  £1>  3s-5  64  yds.;  £12.  97.  £29,  6s.  8 d. 

f  I3'  1\<L  99‘  £2°-  9s-  ««*•  J  £1.  16s.  U\d.  100.  £75,  7s.  id. 

st  sr  w,os.  ,o3los,f  «*,-* 

X  S  £  m  *•' 45  9  5*  a, <«.  »  ,, ' 

116.  (i)  74  ft.;  (ii)  777  sq.  ft. 

118.  (i)  81  ft.;  (ii)  992$  sq.  ft. 

120.  (i)  147  ft.;  (ii)  27194  sq.  ft. 

122.  (i)  72  ft.;  (ii)  711  sq.  ft. 

124.  3  sq.  ft.  27  sq.  in.  126.  7314  sq.  ft.  126.  88."  127  8 

33  ^8q'ft'm1pfl'  ^  ^  130.160.  131.88.  132.138.' 

38  i?'i«  qi34'  1  •  1on  135-  902-  13e-  42°-  137.  £2,  12s.  Id. 

ifo’  3d'  139‘  £5>  5s-  140.  17s.  6d.  141.  £1,  7s. 

142.  £8,  7s.  Id.  143.  £1,  Os.  9d.  144.  978.  146.  1442.  146.  12114. 


70.  36. 
76.  524. 
82.  43H. 
87.  £10. 


69.  1152. 
75.  81. 
81.  32. 
86.  £9. 


115.  (i)  74  ft.;  (ii)  666  sq.  ft. 
117.  (i)  70  ft. ;  (ii)  1225  sq.  ft. 
119.  (i)  82  ft.;  (ii)  943  sq.  ft. 
121.  (i)  79  ft.;  (ii)  941*  sq.ft. 
123.  2  sq.  ft.  62  sq.  in. 
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147.  £2,  10s.  148.  £2,  3s.  1* d.  149.  £2,  6s.  9 d.  150.  £3,  18s. 

151.  12  ft.  152.  13  ft.  7  in.  153.  64  in.  154.  5  ft. 

155.  6  ft.  6  in.  156.  7  ft.  6  in.  157.114  ft.  158.  37  in.  159.  Id. 
160.  15  ft.  wide;  11  ft.  high. 


XLVIII.  1.  108  cub.  ft.  2.  595  cub.  ft.  3.  154  cub.  ft. 

4.  525  cub.  ft.  5.  7  cub.  ft.  504  cub.  in.  6.  91  cub.  ft.  936  cub.  in. 

7.  16  cub.  ft.  864  cub.  in.  8.  1228  cub.  ft.  432  cub.  in. 

9.  5£f  cub.  in.  10.  12  cub.  ft.  1216  cub.  in.  11.  1  cub.  ft.  469  cub.  in. 
12.  29-791  cub.  in.  13.  13  ft.  14.  13  ft.  4  in.  15.  11  in. 
16.  3  yds.  2  ft.  17.  1yd.  18.  10  in.  19.  3111.  20.  8. 

21.  30.  22.  lift.  23.  15£ft.  24.  44ft.  25.  108ft. 

26.  f  in.  27.  162.  28.  24  ft.  29.  30  ft.  wide,  16  ft.  8  in.  high. 

30.  -0625.  31.  £1,  3s.  32.  Us.  10 \d.  33.  16331-  34.  16331. 

35.  471H.  36.  117  tons  3  cwts.  3  qrs.  37.  6J.  38.  £1,  17s.  4 d. 

39.  £2,  14s.  2d.  40.  317  yds.  41.  18432.  42.  440.  43.  1120. 

44.  16.  45.  51200.  46.  44352.  47.  60.  48.  4.  49.  26800. 

50.  11680.  51.  350.  52.  1000.  53.  459,  and  f  pint  over. 

54.  6.  55.  8.  56.  16.  57.  2376.  58.  2700.  59.  15770. 

60.  5376§.  61.  8680.  62.  15681-  63.  37  ft.  64.  6TV 

65.  1361.  66.  13  cwt.  59  lbs.  67.  1  ton  1  lb.  68.  1  grain. 

69.  £37,  10s.  70.  3  ft.  2  in. 


XLIX.  1.  5  ft.  10'.  6". 

2.  6  ft.  ’ 

7'.  6".  3.  4  ft.  3'. 

3". 

4. 

11'.  9".  5.  8' 

.  7".  6'". 

6.  2'.  1", 

.  6'".  7.  6  ft.  4'. 

6". 

8. 

14  ft.  9'.  9.  16  ft.  2'.  3". 

10.  3  sq. 

ft.  6'.  11.  2  sq.  ft. 

3'. 

12. 

4  sq.  ft.  7'.  4". 

13.  11'.  4". 

14.  11 

'.  11".  15.  7'.  5". 

6'". 

16. 

5  sq.  ft.  9'. 

17.  6  sq.  ft, 

.  7'.  6". 

18.  46  sq.  ft.  8'. 

3". 

19. 

10  cub.  ft.  9'. 

20.  17  cub. 

ft.  4'.  6". 

21.  3  cub.  ft.  9'. 

9". 

22. 

3'".  6iv. 

23.  7".  2'".  9iv. 

24.  9".  9'".  liv.  6V. 

25. 

6  cub.  ft.  3'.  0".  4'" 

26.  11  cub.  ft.  6'. 

27.  2  cub.  ft.  10'. 

7". 

28. 

2  ft.  5  in.  29. 

1  ft.  71  in. 

30.  5  ft.  4 

!  in.  31.  11  ft.  10| 

[  in. 

32. 

7  ft.  01  in. 

33.  16  ft.  2f 

in. 

34.  5  sq.  ft.  108  sq. 

in. 

35. 

14  sq.  ft.  44  sq.  in. 

36.  6  sq.  ft.  141  sq. 

in. 

37. 

1  sq.  ft.  1031  sq.  in-  68.  131§  sq.  in. 

39.  112H  sq. 

in. 

40. 

12  cub.  ft.  288  cub 

.  in. 

41.  7  cub.  ft.  60  cub. 

in. 

42. 

3  cub.  ft.  807  cub. 

in.  43.  1547  cub.  in.  44.  12461  cub. 

in. 

45. 

840||  cub.  in.  46.  22  ft.  3'.  T 

'.  8'".  47.  17  sq.  ft.  9'.  4".  1'". 

6*. 

48. 

17  sq.  ft.  3'.  10".  4' 

49.  4  cub.  ft.  5'.  4".  9'". 

6iv. 

50. 

(i)  31  ft.  8'.; 

(ii)  5  ft.  3'. 

4"; 

(iii)  34  ft.  3'.  8". 

51. 

(i)  66  sq.  ft.  9'.  4". 

;  (ii)  400  sq. 

ft.  8'.; 

(iii)  261  sq.  ft.  6'.  6". 

8'". 

52. 

(i)  1  ft.  4'.  3".  5"'.; 

(ii)  1  ft.  7'. 

6".  6'".; 

(iii)  8'.  1".  8'".  6iy. 

53. 

£1,  17s.  lid. 

54.  £12,  C 

)s.  1  %d. 

55.  10  sq.  ft.  1', 

.  6". 

56. 

1  ft.  1'.  5".  3"'. 

57.  1'.  1". 

8'".  3iv. 

58.  5".  6'".  8iv. 

59. 

7  sq.  ft.  8'.  3". 

60.  11  sq. 

ft.  10'.  6". 

61.  44  sq.  ft.  4'. 

8". 

62. 

99  sq.  ft.  3'.  11".  8"' 

63. 

277  sq.  ft.  11'.  2".  3'". 

64. 

10  sq.  ft.  7'.  2".  7'". 

6iv. 

65. 

104  sq.  ft.  6'.  0".  9"'.  111". 
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69  fsql  V'JIT'  67 ■  21  ft  ^  »'•  68.  2'.  5".  4"'.  1*. 

s  a- 3  -  -  «  s  sat  s s. -■ 

S'  ’  57  ^  "  10  -  6'"‘ 

79.  382  cub.  ft.  11 . 5 . 3  .  6”.  6V.  80.  216  cub.  ft.  7'.  5".  11'".  Qtr.  4v 

82.  6185  cub.  ft.  2'.  10".  5'".  9iv. 

84.  49  cub.  ft.  3'.  6".  8'". 

86.  444  cub.  ft.  6'.  4".  11'".  10iv  lv  7vi 

m  292ii  Sq-  ft-  89‘  £57>  ls-  lOJrf.  ’ 

91.  £9,  8*.  Z&d.  92.  62  sq.  yd.  0  sq.  ft.  58J  sq.  in. 

,,  94;  £2622>  J2s-  93.  3375  cub.  in. 
97.  5  ft.  7 .  98.  16  ft.  8'.  6".  99.  2  ft.  4'.  3". 


81.  2315  cub.  ft.  7'.  11".  2'".  6iv. 
83.  12  cub.  ft.  8'.  5".  4'". 

85.  4'.  6".  2'".  lliv.  6V.  8vi. 

87.  136£  sq.  ft. 

90.  £92,  155. 

93.  4231  sq.  ft. 

96.  £38,  85.  8 d. 

100.  13  ft.  9'.  6". 


L. 

3. 

5. 

7. 

9. 

13. 

18. 

23. 

27. 

31. 

36. 

41. 

46. 

60. 

54. 

68. 

62. 

66. 

70. 

74. 

78. 

81. 

84. 

87. 

90. 

93. 

96. 

100. 

104. 

109. 

114. 

119. 

124. 


1-  (i)  4-563;  (ii)  4-56328. 
(i)  15-248;  (ii)  15-24763. 
(i)  6-150;  (ii)  6-14993. 

(i)  2-068;  (ii)  2-06833. 


(i)  -059; 
99-783. 

170-9. 

116-510. 
5296-627. 

•012. 

9-376. 

144-383. 
18-991. 
£43-654. 
£10-183. 
£-885. 

£-28333. 
£87*16562. 

£17,  18s.  2d. 
£123,  17s.  8 d. 
13s.  8J d. 

£546,  9s.  2 id. 
£347,  9s.  4 d. 
£5989,  12s.  lOd. 
£3223,  15s.  lid. 
£517,  19s.  lid. 
£4,  13s.  3d. 

£11,  7s.  2d. 
29163-99. 
46-916. 

•3573. 

6-7630. 
145-3833. 


(ii)  -05859.  10.  47-67.  11.  346-0. 

14.  11-3092.  15.  6-48007.  16.  1327 

19.  91-8.  20.  152462-4.  21.  59-91. 

24.  28-989.  25.  5-228. 

28.  10-603.  29.  -178. 

615.  33.  -544.  34.  -014. 

774.  38.  2-545.  39.  2033-941. 

•949.  44.  12-294. 

48.  £13-908. 
£-487,  or  £-488. 

56.  £75-992. 

60.  £16-62917. 

64.  £197-67083. 

68.  £4,  16s.  4d. 


2.  (i)  -033;  (ii)  -03265. 

4.  (i)  -279;  (ii)  -27893. 

6.  (i)  -423;  (ii)  -42337. 

8.  (i)  473-667;  (ii)  473-66667. 


32. 

37. 

42.  15-461.  43.  - 

47.  £2-821. 

51.  £4-779.  52. 

55.  £3-175. 

59.  £1-49167. 
63.  £453-80833. 

67.  £142-08021. 


71.  £13,  14s.  Id.  72.  12s.  9d. 
75.  £1,  11s.  lid.  76.  £11,  2s 
79.  £1,  10s.  4Jd. 

82.  £3,  5s.  lljd. 

85.  £45,  18s.  lOd. 

88.  £1672,  Is.  Id. 

91.  £3788,  10s.  2d. 

94.  £4,  8s.  8d. 


97.  £6,  15s. 
101.  727-23. 


106.  -126.  106.  27-201. 
110.  33-61.  111.  1435-283. 

115.  -0004.  116.  -656. 

120.  65-261905.  121.  17-228. 

125.  -000457.  126.  10-22. 


98.  £42,  3s.  2d. 

102.  15-24. 


12.  49-642. 
17.  40,000000. 
22.  400-7397. 
26.  12-454. 
30.  13-627. 
35.  5-014. 
40.  30-906. 
45.  2-486. 
49.  1-829. 
53.  £63-554. 
57.  £2-096. 
61.  £-69583. 
65.  £4-93542. 
69.  £1,  Us.  8d. 
73.  £38,  7s.  2d. 
77.  £47,  10s.  lljd. 
80.  £11,  Os.  lljd. 
83.  £33,  10s.  5 d. 

86.  £7,  18s.  lOd. 

89.  £1255,  16s.  4d. 
92.  £411,  14s.  3d. 
95.  £50,  7s.  6d. 


99.  £7,  4s.  6d. 
103.  7-79. 


107.  3-50.  108.  230-29. 

112.  -168.  113.  24-94. 
117.  -05.  118.  -088808. 

122.  9-870.  123.  -33. 
127.  31-01.  128.  -07. 
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129. 

134. 

139. 

144. 

149. 

153. 

156. 

159. 

163. 

168. 

173. 

177. 

182. 

187. 


131.  1  •  137.  132.  1-207. 

136.  -16.  137.  12-077. 

141.  1713.  142.  1700. 
146.  8-297.  147.  -351. 


133.  M3141. 
138.  315-0677. 
143.  6984000. 
148.  27426-54. 


-00002.  130.  -135. 

1-42331.  135.  1-710. 

281-524.  140.  1368. 

13-275.  145.  9244. 

3802.  150.  -0002588.  151.  £1,  9s.  Id.  152.  £10,  3s.  lid. 

£3032,  9s.  Id.  154.  £43741,  11s.  3d.  155.  £348019,  10s.  lOd. 

£168023,  19s.  3d.  157.  £9250,  4s.  Id.  158.  £713,  Is. 

£1363,  5s.  5 d.  160.  £9286,  10s.  lOd.  161.  -519.  162.  17-16. 

-0219.  164.  -629.  165.  -180.  166.  -237.  167.  305-46. 

169.  -0014.  170.  -0028.  171.  -12947.  172.  14-9491. 

174.  44-814217.  175.  25-107.  176.  9-9804. 

178.  -079091.  179.  1-45.  180.  15-94.  181.  12-056. 

183.  -192.  184.  6-48.  185.  -0041.  186.  26. 

188.  -4617.  189.  216-0.  190.  464-3642.  191.  £1,  8s. 


701-94. 

•050193. 

•02467. 

•375. 

2525. 


192, 

.  6s.  6d. 

193.  £2, 

10s.  9d.  194.  £107,  16s.  6d. 

195.  £5,  3s.  lid. 

196, 

.  £15,  8s. 

Id.  '  1 

197.  -71828. 

198.  -36788. 

199.  -41069. 

200, 

.  -27522. 

201.  £31,  4s.  2d. 

202.  £256,  8s.  7 d. 

203.  6s.  lid. 

204, 

.  14s. 

205.  £318,  Is.  IU. 

;  £155,  16s.  4d. 

206.  11s.  6d. 

207. 

,  (i)  £26, 

12 s.  5d. ; 

£18,  13s.  6d 

.;  £11,  10s.  5d. ; 

(ii) 

£40,  8s.  5d. ; 

£48,  3s. 

10d.;  £59,  Is.  6d.;  (iii)  £338,  14s.  lOd.;  £501, 

,  12s.; 

£573,  5s.  2d.; 

(iv)  6  tons  12  cwt. 

2  qr.;  16  tons  1  cwt.  2  qr.;  34 

tons 

19  cwt.  3  qr.; 

(v)  153 

ac.  2  ro.  23 

po.;  162  ac. 

0  ro.  28  po.;  157  ac.  3  ro.  26  po. 

208. 

916-3  sq.  ft.  209.  2  sq.  in. 

210.  47-94  mi. 

LI. 

.  1.  50. 

2.  25. 

3.  20. 

4.  5.  5. 

4. 

6.  2. 

7. 

75. 

8.  40. 

9.  70. 

10.  45.  11. 

44. 

12.  34. 

13. 

33*. 

14.  12*. 

15.  8*. 

16.  21  17. 

7*. 

18.  3*. 

19. 

02*. 

20.  12f. 

21.  *. 

22.  A-  23. 

A- 

24.  A- 

25. 

n- 

26.  A 

27.  *1*. 

28.  A  29. 

A- 

30.  *. 

31. 

A* 

32.  *. 

33.  18J. 

34.  26tV  35. 

14*. 

36.  41t8t. 

37. 

3tf. 

38.  37*. 

39. 

40.  A-  41. 

AV 

42. 

43. 

H- 

44.  AV 

45.  270. 

46.  453.  47. 

177. 

48.  82. 

49. 

40-5. 

50.  3551. 

61.  4. 

52.  31*.  53. 

37*. 

54.  81A- 

55. 

5. 

56.  1-5. 

57.  920. 

68.  576.  59.  915. 

60.  £4,  14s. 

61. 

£5,  16s. 

62. 

£13,  15s. 

63.  £17,  7s. 

64.  12s.  6d. 

65. 

£1,  3s.  3d.  66, 

.  8s.  9d. 

67.  17s.  6d. 

68. 

£1,  16s.  7*d. 

69. 

4s.  4d. 

70.  9s. 

8d.  71 

1.  £2,  11s.  2*d. 

72.  £4,  6s.  5d. 

73. 

£6,  12s.  ] 

LOd.  74. 

£9,  9s.  Id. 

75.  £26,  17s.  lid. 

76.  10s.  Id. 

77. 

3s.  7 d. 

78.  £1 

,  6s.  lid. 

79.  14s.  8d. 

80.  £2,  as.  9d. 

81. 

£3,  2s.  7 d.  82.  £5,  Is.  4 d. 

83.  £9,  Is.  5d. 

84 

.  £23,  7s.  8d. 

85. 

17s.  86.  £1,  8s.  i 

Bd.  87.  6 

is.  3d.  88.  3s.  ! 

M. 

89.  7s.  3d. 

90. 

14s.  2d. 

91.  5s.  5d.  92.  2s.  2d.  93.  £1,  i 

Is.  lOd.  94.  6s. 

95. 

£2,  17s. 

96.  3  cwts.  : 

3  qrs. 

97. 

16  ozs.  3  dwt. 

98. 

29-025  grs.  99 

.  £1,  15s.  Id. 

100.  12s. 

101.  £9,  Is.  3d. 

102. 

£9,  12s.  - 

±*d.  103.  £23,  16s. 

7  id.  104.  16*. 

105.  12*. 

106. 

#.  107.  97 J. 

108.  6f. 

109.  20$.’  110.  5. 

111.  42f 

112. 

4*. 

113.  18f. 

114.  34.  116.  2. 

116.  14s.  2d. 

117. 

£2,  9s.  5 d.  118.  £1,  7s.  Id. 

119.  £3,  19s.  7 d. 

120.  £6,  9s.  lOd. 

EX.  LI. 


XXXIX 


£4,  195.  9 d. 
£16,  155.  8 d. 
£2,  105.  3d. 
£24,  195.  6d. 

£28,  7 5. 

£35,  25. 

£49,  85. 

£93,  135.  3d. 


121. 

124. 

127. 

130. 

133. 

137. 

140. 

143. 

140. 

150. 

153. 

150. 

159. 

104. 

109. 

174. 

177. 

181. 

185. 

188.  _ 

ft.  carbonic  acid. 
191.  800.  192.  £7400. 

195.  34. 

197. 

198. 

199. 

200. 


122.  £10,  165.  5d. 

125.  £4,  155.  2d. 

128.  £7,  45.  9 d. 

131.  £5,  115. 

134.  459.  135.  295. 

138.  £48,  195.  6 d. 

141.  £53,  45.  4 d. 

144.  £163,  195.  lid. 

1701.  147.  3927.  148.  £50,  45.  3d. 

10  ton  3  cwt.  2  qr.  151.  8  ton  1 1  cwt.  2  qr. 

154.  £71,  75.  8 d. 

157.  £506,  95.  lid. 

161.  8£.  162.  11120. 

165.  3-06.  160.  37£.  167.  £5, 

170.  1683.  171.  22.  17! 

175.  20%  increase.  176.  (i)  3£;  (ii) 

178.  8600.  179.  3.  180.  £5,  45.  2d. 

182.  60000.  183.  £551.  184.  £520. 

,  .  186.  44%  increase.  187.  2J%  decrease. 

4947*014  cub.  ft.  nitrogen;  1520*4456  cub.  ft.  oxygen;  80*5404  cub 
ff  — 189.  1671  ozg  1Q0  ^ 

193.  535£;  484£.  194.  £468,750000. 

,  .  .  0  c  196-  E>  72*9;  W.,  4*0;  S.,  10*7;  L,  12*5. 

1st  class,  3*5;  2nd,  6*6;  3rd,  2*2;  total,  «8. 

1st  class,  2*7  decrease;  2nd,  12-4  dec.;  3rd,  2-0  inc.;  total,  M  inc. 
1st  class,  3*8  decrease;  2nd,  10*0  dec.;  3rd,  2*3  inc.;  total,  -8  inc. 

1st  class,  -8  dec.;  2nd,  -3  inc.;  3rd,  4-9  inc.;  S.T.,  24*8  dec* 
total,  4*3  inc.  ' 


£15,  5s. 

£260,  10s.  7 d. 
139195.  160.  5. 

1435. 

54. 

20200. 

£1500. 

4s.  in  the  pound. 
£733,  19s. 


123. 

£21, 

lls.  lOd. 

126. 

£3,  4s.  3d. 

129. 

£18, 

Is.  6d. 

132. 

£1,  18s.  2d. 

136. 

£15, 

4 5.  6d. 

139. 

£109 

,  4«.  3 \d. 

142. 

£19, 

8 5.  Id. 

145. 

£295 

,  05.  Id. 

149. 

£91, 

155.  6d. 

152. 

£35, 

I65.  7 d. 

155. 

£102 

,  I65.  7 d. 

158. 

£85, 

105. 

163. 

£644 

,  35.  4d. 

.  4d. 

168. 

165200. 

700. 

173.  88. 

Lir. 


1.  20%  gain.  2.  124%  gain. 


3.  16f%  loss 
7.  10%  gain. 

11.  £9,  18s. 

15.  2s.  llfd. 

19.  £5,  8s. 

23.  8s.  4d. 

27.  £560. 


5.  8%  gain.  6.  668%  loss'. 

9.  2%  loss.  10.  20%  gain. 

13.  £2,  0s.  3d.  14.  £6,  6s. 

17.  £8,  15s.  18.  £1369. 

21.  13s.  4 d.  22.  £1166,  13s.  4d. 

25.  £44.  26.  8s.  4 d. 

29.  £5,  5s.  30.  £60.  31.  £33,  17s.  3d. 

34.  £37,  10s.  35.  £90,  8s.  4d.  36.  16s.  8d. 

39.  2|d.  40.  24d.  41.  294 1. 

44.  124.  45.  150.  46.  44.  47.  364. 

50.  3s.  44d.  51.  2s.  104d.  52.  314. 

54.  £8.  55.  £1642,  13s.  4d.  56.  25. 

58.  74%  gain.  59.  2%  loss.  60.  £21,  5s. 

62.  Bought  at  12s.  6d.;  sold  at  12s.  per  yd.  63.  3456 
65.  £1,  4s.  loss.  66.  £12,  10s. 

68-  4J%  gain.  69.  80%  gain.  70.  48. 

72.  14%  gain.  73.  £39,  6s.  74.  2s.  6d. 

76.  Is.  lOd.  77.  16§.  78.  2s.  79.  21f*.  80. 


32. 

37. 

42. 

48. 

53. 


4.  9|%  loss. 
8.  18%  gain. 
12.  8s.  3d. 

16.  11s. 

20.  £1,  4s.  lOd. 
24.  £1,  3s.  4d. 
28.  Is.  04d. 

5|.  33.  124. 

£15.  38.  £75. 

16§.  43.  £25. 

10.  49.  100. 

£1,  8s.  9d. 

57.  £59,  17s. 
61.  3s.  74d. 

.  64.  1%  loss. 

67.  £2,  4s.  gain. 
71.  £225. 

75.  15|f. 

At  2s.  6d.  per  lb. 


ANSWERS. 


xJ 


81.  20%  gain.  82.  40. 
85.  12J.  86.  8  gals. 

90.  10s.  91.  £133,  6s.  8d. 

95.  £60.  96.  8s.  4 d. 


99.  2s.  7i d.  100.  £808;  £606;  £404. 


83.  If  pints.  84.  9s.  per  gal. ;  1 8 A  4  % . 

87.  156  gals.  88.  4  gals.  89.  £60. 

92.  9J.  93.  13s.  9d.  94.  22£%  gain. 

97.  £1,  13s.  id.  98.  £8,  6s.  8d. 


LIII.  1.  £73,  12s.  9 d.  2.  £25,  12s.  3.  £3,  4s.  Id.  4.  £48,  11s.  5 d. 

5.  £83,  13s.  7 d.  6.  £1,  7s.  6d.  7.  £4,  6s.  3d.  8.  £2,  8s.  5 d. 

9.  £9,  9s.  9 d.  10.  £12,  14s.  6 d.  11.  £24,  12s.  8d.  12.  £117,  11s.  lid. 


13.  £22,  2s.  9d. 
16.  £57,  18s.  4d. 
20.  £30,  10s.  8d. 
24.  £733,  6s.  8d. 
28.  £455,  3s. 


14.  £1757,  16s.  2d.  15.  £12,  12s.  9d. 

17.  £1,  7s.  18.  £2,  12s.  6d.  19.  £3,  Is.  4d. 

21.  £117,  16s.  6d.  22.  £326,  5s.  23.  £71,  5s. 

25.  £4,  3s.  4d.  26.  £976,  Is.  3d.  27.  £7625. 

29.  £775.  30.  £61,  19s.  9d. 


LIV.  1.  £21,  13s.  2.  £12,  10s.  6 d  3.  £19,  2s.  6 d  4.  £93,  15s. 

5.  £28,  11s.  6d  6.  £2,  16s.  8 d.  7.  £72,  5s.  8.  £35,  2s.  9 d. 

9.  £34,  9s.  5d.  10.  £561,  15s.  7 d.  11.  £179,  4s.  12.  £78. 

13.  £649,  13s.  9 d.  14.  £26,  3s.  6d  15.  £28,  19s.  9d  16.  £123,  7s.  6 d. 
17.  £369,  15s.  18.  £96,  5s.  8 d.  19.  £1065,  17s.  3d.  20.  £4249,  Os.  9 d. 
21.  £4,  Is.  8d  22.  £50,  10s.  3d.  23.  £19,  3s.  3d  24.  15s.  lOd 

25.  £12,  15s.  6 d.  26.  13s.  6 d.  27.  £43,  4s.  3d  28.  £2,  16s.  6 d. 

29.  £6,  11s.  3d  30.  £784,  4s.  31.  £7,  7s.  7 d  32.  £4,  4s.  4d 

33.  £1,  Is.  Id.  34.  £138,  18s.  8 d.  35.  £239,  15s.  6 d. 


36.  £8,  4s.  9d;  £282,  16s.  5d 
38.  £10,  12s.  lOd;  £1713,  18s.  8d 
40.  £96,  14s.  lOd;  £813,  7s.  3d 
42.  £23,  9s.  lid;  £1048,  17s.  lid 
44.  3s.  9d;  £10,  14s.  7 d 
46.  £16,  5s.  47.  £6,  8s. 

50.  19s.  lOd  51.  7s.  Id 

54.  £31,  10s.  6d  55.  £4,  10s.  6d 
58.  £1,  Os.  5d  59.  8s.  9d 

62.  £7,  19s.  5 d  63.  £213,  11s. 

66.  £17,  12s.  7 d  67.  £13,  Os.  8d 
70.  £2,  12s.  9d  71.  3.  72.  3J. 

76.  3£.  77.  4.  78.  4J. 

83.  4.  84.  3.  85.  2£. 

90.  12£.  91.  4  yrs.  92.  3£  yrs. 

95.  16  yrs.  96.  89  yrs.  97.  5  mo. 

100.  219  days.  101.  3  yrs. 

105.  1  yr.  106.  5§  yrs. 

110.  50  days.  111.  £425. 

115.  £525.  116.  £1575. 


37.  £1,  15s.  lid;  £91,  14s.  Id 
39.  £1,  12s.;  £28,  5s.  7 d 
41.  18s.  6d;  £70,  8s.  4d 
43.  £90,  4s.  9d;  £3474,  3s.  9d 
45.  £2,  Is.  lid;  £109,  15s.  4d 
48.  £3,  11s.  6d  49.  £3,  12s.  9d 
52.  10s.  7 d  53.  £6,  13s.  6d 

56.  5s.  lid..  57.  6d 
60.  15s.  8 d.  61.  £2,  18s.  6d 
64.  £14,  11s.  6d 
68.  Is.  6 d. 

73.  4|.  74.  "2J. 

80.  3.  81.  4£. 

87.  4.  88.  4. 

93.  25  yrs. 

98.  25  days. 

102.  2  yrs.  103.  5  yrs. 

107.  4£  yrs.  108.  8  mo. 

112.  £2375.  113.  £3720. 

117.  £291,  17s.  6d 


79.  3£. 
86.  2£. 


119.  £6666,  13s.  4d  120.  £164,  5s.  121.  £750. 

123.  £425.  124.  £555.  125.  £375.  126.  £314,  10s. 

128.  £365.  129.  £148,  7s.  lid  130.  £1036. 


65.  6s.  8d 
69.  2s.  5d 
75.  4|. 
82.  6. 
89.  18. 
94.  6  mo. 
99.  10  mo. 
104.  8£  yrs. 
109.  5  mo. 
114.  £2325. 
118.  £20,000. 
122.  £225. 
127.  £710. 
131.  £173,  5s. 


EX.  LIV. 


xli 


132.  £2,  Is.  9 fd.  133.  £1,  6s.  3f d.  134.  £297,  Is.  8 d 
136.  £9,  2s.  Id.  137.  £1,  12s.  6 d.  138.  £3,  12s.  2d. 
140.  £178,  14s.  ljd.  141.  2  yrs.  7  mo.  142.  3  vrs. 
144.  4J%.  145.  £375.  146.  2§%.  147.  61  yrs 

2°’  1898'  ,50-  34%-  151.  £4250. 

153.  90%.  154.  £30.  155.  5s.  3d.  156.  £48. 

'f®'  f,'  £841  B»  £21;  C,  £105.  159.  £104932,  6s.  8d. 

161.  2J  yrs.  162.  12  yrs.  163.  £1500;  £1800. 

165.  4,^%.  166.  £63,  3s.  8 d.  167.  £8732,  18s.  9d. 


170.  £2,*  13s.  4d. 


.  135.  £5,  8s.  9 d. 

139.  £125,  2s.6d. 
143.  £576,  18s.  9d. 
148.  26|  yrs. 

152.  £87,  10s. 
157.  44  :  45. 

>60.  4%;  3J%. 
164.  £2037;  £1746. 
168.  £2,  8s.  6d. 


169.  £200,  17s.  5 d. 

LV.  1.  £2756,  5s. 

4.  £336,  4s. 

7.  £289,  15s.  5Jd. 

10.  £409,  13s.  llld. 

13.  £2677,  3s.  Id. 

16.  £3021,  8s. 

19.  £1773,  14s.  8d. 

22.  £631,  10s.  3d. 

25.  £25,  13s.  lOd. 

28.  £54,  6s.  2d. 

31.  £875,  15s.  6d. 

34.  £4993,  10s.  2d. 

37.  £5321,  8s.  4d. 

40.  £258,  16s.  lid. 

43.  £2806,  Os.  6d. 

46.  £1029,  14s.  4d. 

49.  £11,  14s.  9d. 

52.  £1303.  53.  £1363.  54.  £1426. 

57.  £1955.  68.  £3403.  59.  £2,  Is.  4d 

61.  £9,  7s.  5 d.  62.  £1,  3s.  3d.  63.  £7,  2s.  lid. 

65.  3  yrs.  66.  3  yrs.  67.  3i  yrs.  68.  2f  yrs. 

71.  £1250.  72.  £4000.  73.  £6400. 

£64>  15s-  77-  £10,  3s.  4d.  78.  £6,  13s.  7 Hid. 

80.  £84.  81.  35909.  82.  £875.  83.  £7000 

85.  £563,  5s.  llofc- 


2. 

£4596,  16s. 

5. 

£1098,  Is.  6d. 

8. 

£615,  2s.  6d. 

11. 

£572,  17s.  8d. 

14. 

£188,  Is.  3d. 

17. 

£1129,  11s. 

20. 

£2672,  2s.  5 d. 

23. 

£29,  9s.  7 d. 

26. 

£144,  10s.  5 d. 

29. 

£43,  11s.  2d. 

32. 

£468,  7s.  7 d. 

35. 

£179,  lls.  6d. 

38. 

£876,  13s.  2d. 

41. 

£463,  5s.  7 d. 

44. 

£121,  16s.  3d. 

47. 

£27,  12s.  3d. 

50. 

£26,  17s.  lid. 

70.  ljyrs. 
75.  £64000. 
79.  £11,  2s. 
84.  £2000. 


3.  £694,  11s.  6d. 
6.  £38,  Is.  3d. 

9.  £106,  16s./9d. 
12.  £1687,  5s.'*fldl 
IS.'XlOe,  2s.  Id. 

18.  £476,  9s.  2d. 

21.  £16,  11s.  6d. 
24.  £51,  12s.  4d. 
27.  £56,  7s.  3d. 

30.  £339,  15s.  lOd. 
33.  £810,  6s.  9d. 
36.  £1187,  13s.  9d. 
39.  £1345,  9s.  lid. 
42.  £811,  8s.  9d. 
45.  £3864,  18s.  3d. 
48.  £108,  10s.  3d. 
51.  £1711. 

55.  £802.  56.  £18573. 

60.  £20,  13s.  7d. 
64.  3  yrs. 
69.  2|  yrs. 
74.  £2430. 


88.  £901,^*rSdT  89.  £3225,  16s. 


86.  7  yrs. 

90.  £9331,  4s. 


87.  £441. 


LVI.  1.  £4,  Is.  3d. 
4.  £12,  13s.  lOd. 

7.  £3. 

10.  £407,  3s.  9 d. 

13.  £4,  13s.  3d. 

16.  £8,  16s.  Id. 

19.  £271,  16s.  8d. 

22.  £373,  8s.  6d. 

25.  £2399,  9s.  lOd. 


2.  £2,  13s.  Id. 

5.  £3,  17s.  9d. 

8.  £2,  2s.  3d. 

11.  £322,  19s.  5 d. 
14.  £1,  9s.  lid. 

17.  £6,  19s.  4d. 
20.  £1374,  13s.  8d. 
23.  £1111,  12s.  4d. 
26.  £582,  10s. 


3.  £6,  8s.  9d. 

6.  £3,  12s.  5 d. 
9.  £276,  10s. 

12.  £250,  8s.  6d. 
15.  £10,  10s.  2d. 
18.  £296,  11s.  9d. 
21.  £664,  12s.  6d. 
24.  £560,  6s.  9d. 
27.  £346,  19s.  7d. 
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ANSWERS. 


29.  £296,  10 s.  11  d.  30.  £2100. 

33.5%.  34.  £561,  3s.  9d  35.  May  30. 


37.  (i)  £200; 
39.  (i)  £7; 

41.  (i)  £4,  18s.; 
43.  (i)  £4,  14s.; 


(ii)  £4000. 
(ii)  £400. 
(ii)  £280. 
(ii)  £470. 


28.  £991,  4s.  Id. 

31.  £515.  32.  £750. 

36.  (i)  £30;  (ii)  £750. 

38.  (i)  £24;  (ii)  £640. 

40.  (i)  £30;  (ii)  £1000. 

42.  (i)  £10,  8s.  4 d.;  (ii)  £833,  6s.  8 d. 

44.  (i)  £1,  8s.  Id.;  (ii)  £149,  Is.  5d.  nearly. 

45.  (i)  £5,  3s.  3d.;  (ii)  £498,  6s.  9 d.  nearly.  46.  £1,  2s.  8 \d. 

47.  5s.  2 %d.  48.  2£.  49.  3\.  50.  5  mo.  51.  45  days. 

52.  £264,  17s.  3d.  53.  £312.  54.  £826,  Os.  lOd.  55.  £1300. 

56.  £1717.  57.  £10.  58.  £50.  59.  £195;  16%.  60.  — . 

61.  £770,  19s.  6 d.  62.  £222,  5s.  63.  £596,  17s.  5d. 

64.  £3525,  17s.  4d.  65.  £1351,  2s.  Qd.  66.  £863,  16s.  9 d. 

67.  £354,  11s.  11  d.  68.  £1048,  8s.  6d.  69.  £293,  15s.  nearly. 

70.  £449,  5s.  nearly. 


LVII.  1.  £696.  2.  £2300. 

6.  £1281.  7.  £769,  10*. 

10.  £7329.  11.  £1250  stock. 


3.  £507.  4.  £567.  5.  £1386- 


8.  £2252,  10*. 
12.  £875  stock. 


14.  £832  stock. 
17.  £2000  stock. 
20.  £3200  stock. 
24.  £21,  5s. 

28.  £17,  12s. 

31.  £46,  17s.  6(7. 
35.  £34,  7s.  6 d. 
38.  £26,  13s.  id. 
42.  £5,  5s. 


15.  £1333,  6s.  8 d.  stock. 

18.  £533,  6s.  8 d.  stock. 

21.  £102.  22.  £30. 

25.  £21,  15s.  26.  £391,  10s. 

29.  £46,  13s.  id. 

32.  £70.  33.  £21,  17s.  6 d. 


9.  £433,  2s.  6(7. 
13.  £875  stock. 
16.  £1600  stock. 
19.  £800  stock. 
23.  £72,  10s. 
27.  £112,  9s. 
30.  £56,  10s. 
34.  £30. 


36.  £17,  7s.  6 d.  37.  £37,  2s.  6d. 

39.  £103,  10s.  40.  £10,  7s.  6 d.  41.  £33,  8s. 


43.  £10,  19s. 


44.  £15. 

46.  £3,  17s.  47.  £4,  17s.  6 d.  48.  £20,  12s.  6 d. 

50.  £9,  3s.  id.  51.  £2392.  62.  £581,  17s.  6(7. 

54.  £679.  55.  £400,  12s.  6 d.  56.  £342. 

58.  £980.  59.  £1889,  16s.  60.  £1834,  Is.  9 d. 

62.  £1000  stock.  63.  £876  stock. 

65.  £800  stock.  66.  £3200  stock.  67.  £140. 

69.  £11,  5s.  70.  £43,  15s.  71.  £7,  3s.  9(7. 

73.  £40,  19s.  74.  £39.  75.  £48,  15s. 

77.  £65.  78.  £23,  8s.  9 d.  79.  £13,  Is. 

81.  £12,  Is.  8 d.  82.  £33,  16s.  8 d.  83.  £58. 

85.  £19,  5s.  86.  £52,  18s.  9d.  87.  £4,  2s.  6 d. 

89.  £6,  17s.  6(7.  90.  £10,  11s.  9(7.  91.  2*f.  92.  4,V 

93.  3£f.  94.  3H-  95.  4.  96.  5f.  97.  The  former. 

98.  The  latter.  99.  The  former.  100.  The  latter.  101.  The  latter. 
102.  The  former.  103.  £20  increase.  104.  £34,  7s.  6(7.  increase. 
105.  £25  decrease.  106.  £33,  15s.  increase.  107.  £75  increase. 

108.  £190  increase.  109.  £25  increase.  110.  £20,  11s.  3(7.  increase. 
111.  £3350,  0s.  3(7.  112.  £34,  12s.  6(7.  113.  £1852,  10s.  7(7.  stock. 

114.  £2110,  16s.  id.  stock.  115.  £691,  4s.  116.  £2606,  3s.  6(7. 

117.  £18,  3s.  8(7.  118.  £16,  Is.  2(7.  119.  £7,  Is.  3(7. 


45.  £10,  13s.  id. 
49.  £39,  Is.  3(7. 
53.  £2609,  5s. 
57.  £1401,  15s. 
61.  £560  stock. 
64.  £1500  stock. 
68.  £22,  10s. 

72.  £4,  2s.  6(7. 
76.  £20,  9s.  6(7. 
80.  £21,  5s.  id. 
84.  £12,  13s.  9(7. 
88.  £2,  17s.  9(7. 
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120. 

124. 

129. 

133. 

137. 

143. 

148. 

162. 

150. 

161. 

164. 

168. 

172. 

170. 

179. 

184. 

188. 

192. 

197. 

202. 

206. 

209. 

213. 

217. 

221. 

223. 

227. 

231. 

234. 

237. 

241. 

243. 

245. 

246. 

247. 
250. 
254. 

257. 

258. 
261. 
264. 
266. 
268. 


£5,  10s.  8 d.  121.  £156.  122.  £245.  123  £62  10, 

£9o2.  125.  £3675.  126.  £75.  127.  £543,  15*.  128.W 


£45.  130.  £185,  18*.  9d. 

£1,  11s.  6 d.  134.  £1125. 

400.  138.  60.  139.  9. 

80.  144.  5.  145.  7. 

£315.  149.  £75,  12s. 

£74,  8s.  153.  £1261,  10s. 

4*.  157.  3f.  158.  5*. 


£1945  stock. 
£5950. 

£3678,  6s. 
£22080. 

£6,  17s.  6d. 
£215. 

£3240. 

£1430. 

85. 

19A%  decrease. 
£10489,  10s. 


131.  £28,  14s.  132.  £43,  4s. 

135.  £24,  7s.  6d.  136.  70. 

140.  70.  141.  140.  142.  54. 

146.  £138,  10s.  147.  £847,  10s. 

150.  £73,  10s.  151.  £109,  16s. 

154.  £416.  155.  £171,  5s. 

159.  The  former.  160.  The  latter. 


162.  £4000;  £4250;  £12000  stock.  163.  £3500. 
165.  £3480.  166.  £4875.  167.  £3600 

169.  £436,  2s.  11  d.  170.  £9000.  171.  £8700 

173.  £21840.  174.  £14520.  175.  £148,  4s 

inn  No  difference.  178.  £7750  stock! 

180.  £i39,  19*.  181.  80|.  182.  93f.  183.  98#. 

,'85,  jV;90'  186-  £90-  187.  £196,  13*.  id, 

189.  £54  increase.  190.  The  former.  191.4 

1QR9Qfi/TVr'  ion  4  195‘  196.  133}.' 

198.  96}.  199.  £72,  io*.  200.  £120A.  201.  67. 

203.  96.  204.  £2000  stock.  205.  120. 

„in..  207-  £19,  16s.  8 d.  less.  208.  4s  less 

f/j®0,  2,°-  £3820.  211.  The  latter.  212.  128. 

114j.  214.166|.  215.  £5290  stock.  216.  £1600;  £1706,  stock. 

218.  121f.  219.  £14,  Is.  220.  £100. 


133*. 


222.  £525  before;  £625  after. 

225.  84.  226.  80. 

230.  £174735. 
233.  £144,  10s. 
236.  £40000. 
240.  10%. 


£10000  stock. 

18/tt%  decrease.  224.  B. 

£2859,  10s.  228.  £14.  229.  At  98. 

Q/%  232.  £24,  5s.  4 d. 

The  former  is  better.  235.  £7765,  6s.  8 d 
£81577.  238.  £133*.  239.  £52,  16s. 

4*4.907^^0  •  k  >  242.  £1300  in  4*  p.c.’s ;  £1350  in  4  p.c/s. 

£4207,  10s.  m  5  p.c.  s ;  £5409  in  2f  p.c.’s.  244  £12Qfi7  in<? 

£3880  in  3  p.c.'s ;  £3120  in  4  p.e.’s  10* 

£3894  in  2}  p.c.’s;  £3700  in  2f  p.c.’s. 

£958  18*.8rf.  248.  £20416.  249.  £105  decrease. 

The  latter.  251.  £7500.  252.  37.  253  £1728 

£2000  X  frwu  ™,oo6'  £39°°  stoek  at  93 ;  £110°  stock  at  88- 

£2000  stock  at  110};  £3333,  6*.  8rf.  stock  at  113. 

£2000  stock;  114}.  259.13:31.  260  847 

^’6,,9d“crease-  262.  £264,  12*.  263.  £10,  9*.  9| d. 

‘  265.  £16,  3*.  Id.  increase. 

£4733,  6*.  8d.  stock;  £63 11*.  8 d,  gain.  267.  £11,  18*.  increase. 
— .  269.  £236,  12s.  6d.  270.  £104,  19s.  2d. 


\03f\B  "  2.  1587  fr.  50  c.  3.  236  M.  70  pf. 

R  S7  Ar'  5^pf'a  ,,  f:  846  l-  75  c.  6.  48/.  25  hr.  7.  93  R.  45  hop. 
8.  $7  45  c.  9.  $154  70  c.  10.  $6  5f  c.  11.74-25  fr.  12  8.05  U 
13.  105-5  M.  14.  16-055  M.  15.  24-05  7.  16.  6-25/.  17.  62-05#.' 


xliv 


ANSWERS. 


18.  150-19  R.  19.  $17-35. 
22.  1982  M.  60  pf.  23.  $155  65  c. 
26.  415  M.  80  pf  27.  $698  25  c. 
30.  67  times.  31.  £16,  18s.  2 Jd. 


20.  $175-05. 

24.  213  fr.  15  c. 
28.  7/r.  7  c. 

32.  £98,  13s.  2 d. 
36.  £3,  2s.  2 d. 
40.  £54,  13s.  9d. 


34.  £18,  Is.  7 d.  36.  4s.  9c/. 

38.  £8,  13s.  9 d.  39.  14s.  8 d. 

42.  £2,  13s.  lid.  43.  £908,  13s.  Ad. 

45.  £8,  18s.  6d.  46.  £9,  Is.  9 d.  47.  192  fr.  63  c. 

49.  534  fr.  84  c.  50.  10246  fr.  73  c.  51.  311  M.  23  p/. 
53.  1915  M.  40  pf.  54.  $17  60  c.  55.  $1039  20  c. 
57.  380/.  15  7-r.  58.  65  l.  47  c.  59.  340  R.  48  hop. 


21.  2297  fr.  88  c. 
25.  1053 /r. 
29.  $13-85. 
33.  £3,  2s.  2d. 
37.  £2,  5s.  3d. 
41.  £7,  9s.  4d. 
44.  £892,  12s.  Id. 
48.  953  fr.  26  c. 
52.  46  M.  12  pf 
66.  1291  /.  65  At. 
60.  676  R.  72  kop. 


LIX.  1.  4  Km.  5  Hm.  7  Dm.  3  m. 
3.  4  m.  5  dm.  7  cm.  3  mm. 


21. 

25. 

29. 


5.  4  m.  5  dm.  7  cm.  3  mm. 

8.  457  Dm.  300  m. 

11.  3  m.  65  cm. 

14.  8  m.  46  cm. 

17.  51*0702  iTm. 

20.  7 -5  Km. 

24.  *04  iTm. 

28.  13500  m. 

32.  300  cm. 

36.  300^000  cm. 

40.  9*775  iTm. 

44.  24*54  Km. 

48.  763*8  Km. 

51.  59  cm.  +  13  cm.  over. 

53.  5  m.  +  500  cm.  over.  54. 
56.  18  times.  57. 

59.  242  times  +  11*3  m.  over. 
61.  102  fr.  34  c.  62. 

64.  195  fr.  91  c. 

67.  50  fr.  37£  c. 


6.  4  Km.  573  m. 
9.  20  Km.  534  m. 

12.  36  m.  50  cm. 

15.  7  m.  30*5  cm. 

18.  90*125  Km. 


2.  4  ifm.  5  Km.  7  Hm.  3  Dm. 
4.  4  Dm.  5  Dm.  7  m.  3  dm. 


4*005  iTm. 
•0004  Km. 
70  m. 

33.  750  cm. 

37.  60*57  iTm. 
41.  87*3  m. 
45.  58*65  Km. 

49. 


7.  45  iTm.  730  m. 
10.  2  Dm.  53*4  m. 
13.  1  m.  37*5  cm. 
16.  2*347  Km. 

19.  13*025  Km. 
23.  *0437  Km. 
27.  6000  m. 

31.  *045  m. 
35.  *3  cm. 

39.  1120*85  cm. 
43.  50  m. 

47.  939*4  m. 
50.  2*0 5  Dm. 


22.  8*7 5  Dm. 

26.  *0002  Dm 

30.  *7  m. 

34.  60  cm. 

38.  718*1  m. 

42.  18*5  cm. 

46.  8100  m. 

535  Dm. 

52.  64  cm.  +  1  cm.  over. 
3*04  m.  +  32  cm.  over.  55.  47  times. 
702  times.  58.  305  times. 

60.  43  times  +  2*5  mm.  over. 
68  fr.  59  c.  63.  46143  fr.  75  c. 

65.  133  M.  21  pf  66.  16380  M. 

68.  32  fl.  62£  c.  69.  1880.  70.  167. 

71.  18  fr.  24  c.  72.  61  m.  50  cm.  73.  51  Dm.  562J  m. 

74.  26  times  +  16  mm.  over.  75.  1006  fr.  75  c.  76.  16 55  fr. 


78.  17  if.  85  pf.  79.  23  if.  65  pf. 

81.  8/r.  10  c.  82.  34  fr.  20  c. 

84.  56  fr.  5  c.  85.  282  if.  51  p/.  86.  21  if.  39  ^/. 

88.  16  eg.  89.  241  times  +  1525  g.  over. 


77.  54  fr.  90  c. 

80.  237/.  60  c. 

83.  48  fr.  79  c. 

87.  561  Kg. 

90.  73  fr.  6  c.  91.  20  if.  52  pf.  92.  9  fr.  60  c. 

94.  18  fr.  50  c.  95.  178  fr.  10  c.  96.  65  c. 

98.  175  fr.  50  c.  99.  48  c.  100.  20886  fr.  25  c. 
102.  *03  sq.  m.  103.  3000000  sq.  m.  104.  2300  sq.  m. 
106.  23  sq.  m.  107.  700  sq.  cm.  108.  70000  sq.  cm. 
110.  3400000  sq.  cm.  111.  5*8  a.  112.  43  a. 
114.  630  a.  115.  166,304  sq.cm.  116.  21*4496  Ha. 
118.  23  times.  119.  5131/r.  87Jc.  120.  61200  fr. 


93.  6  if.  7  pf 
97.  5  fr.  25  c. 
101.  300  sq.  m. 
105.  230000  sq.  m. 
109.  4*85  sq.  cm. 
113.  1*98  a. 

117.  6*37 5  Da. 
121.  24*15  sq.  m. 


EX.  LIX. 


122. 

126. 

129. 

133. 

137. 

140. 

144. 

147. 

150. 

154. 

158. 

161. 

164. 

167. 

170. 

173. 

176. 

179. 


xlv 

£*\81  “•  ,23‘  80 pf.  124.  145  fr.  20  c.  125.  333  fr.  35  c. 

f/S'  c-  J27'  146  M-  75.  or  80,  pf.  128.  3000000  cub.  cm. 
480^?'  mi.  J  131'  -015  steres.  132.168  cub.  m. 

7f:d>C-  135‘  30000  Kg.  136.6-25  mm. 

05  HI.,  10500  Kg.  138.  55225  tonn.  139  1-1811  in 

1093^.  141.  4-9710  mi.  142.134-52  ft.  143.1550-1  sq.  in. 

?*“®  sqzn  145.  2-4711  «c.  146.  61027  cub.  in. 

1  •  3080  cub.  yds.  148.  1-7608  pints.  149.  15.432 

4  8079  ’5''  2'5.4^0Cm-  152.15-240  dm.  153.  -91438  m. 

4-8279  Km.  155.  6-4512  sq.  cm.  156.  2-0234  Ha.  157.  36-420  a. 


16  •  386  cub.  cm. 
31  •  103  gram. 

51  yds.  nearly. 
160-9308  Km. 
More  expensive. 
5s.  4 \d.  nearly. 
144-7  Kg.  nearly 
6-4  c.  nearly. 


159.  5-3517  cub.  m. 
162.  11-340  Kg. 

165.  175  cub.  dm. 

168.  12  sq.  yds. 

171.  12193  sq.  cm.  nearly. 
174.  Id. 

177.  215-55-47. 


180.  1226  g.  nearly. 


160.  4-5435  l. 
163.  4000  sq.  m. 
166.  1609  m. 
169.  784-54  m. 
172.  78  fr. 

175.  25515  Kg.  nearly. 
178.  18-7%  nearly. 


LX.  1.  13356/r. 
5.  7696-20  gul. 

9.  3008  dol.  10. 
13.  £61,  9s.  6 d. 

16.  £308,  19s.  id. 
19.  £72,  12s.  Od. 
22.  3627-88  M. 

25.  14097  71s.  7  a. 
28.  £190,  2s.  9d. 

31.  £169,  Os.  3d. 
34.  £719,  9s.  3d. 
39.  94-64. 

43.  12-19.  44. 

48.  £243,  6s.  lOd. 
51.  10667-09  fr. 

55.  24983-75  fr. 

58.  12-06/.  for  £1. 
61.  Better  through 
63.  £556,  15s.  3d. 


2.  5799-75  M.  3.  9882-601.  4.  19774-80  kron. 

6.  2250/.  12  st.  7.  $1185-30.  8.  11691-09  Jt. 

2109-554  mlr.  11.  £340,  12s.  5 d.  12.  £159,  12s.  Id. 


14.  £54,  5s.  2d. 

17.  £345,  13s.  7 d. 

20.  £59,  18s.  6 d. 

23.  19300-12  kron. 

26.  3238-4  mlr. 

29.  £590,  2s.  Id. 

32.  £640,  11s.  5 d. 

35.  25-07.  36.  25-12. 

40.  Is.  2 id.  41.  25-404. 

404d.  45.  24%.  46.  4%. 

49.  £140,  11s.  lOd. 


15.  £181,  8s.  11  d. 
18.  £3816,  13s.  10d. 
21.  12197-44  fr. 

24.  3051  /.  4  st. 

27.  £824,  12s.  7 d. 
30.  £80,  9s.  7 d. 

33.  £198,  2s. 

37.  49.  38.  20-46. 

42.  12  2$. 
47.  £157,  12s.  Id. 
50.  £1730,  8s.  Id. 


52.  8097-22  71.  53.  6457-151.  54.  3274  71s. 

56.  Better  to  remit.  57.  Better  to  draw. 

59.  122-35  fr.  for  100  M.  60.  $4-814  for  £1. 

London;  $151-5.  62.  25-23  fr.  for  £1. 

64.  25-2 5  fr.  =  £1.  65.  £1  =  16-145  rupees. 


LXI.  1.  1094-29.  2.  2961-02.  3.  6018-595.  4.  17894-86 

5.  231-732.  6.  1491-77475.  7.  18-4629.  8.  -7902.  9  .1521 

14  6  ;  "■  £6\9/'  iid ;  12‘  £25’  *  «  ,3-  *4  9s  S 

14.  £63,  10s.  6d.  15.  £407,  19s.  3 d.  16.  9s.  7 d.  17.  ns  7^ 

22  £,  n  „ ,9-  20-  £l> lfo- **  21.  £3  iL  i£: 

of’  fJo  1 J  W'  23‘  £5>  id-  24.  £19,  11s.  25.  93  yds 

30  335  2  6  27^73oi'lydI'  2a  1862.5  yds.  29.  103-7  yds.' 

30.  335-2  yds.  31.  95-7  yds.  32.  649-2  yds.  33.  190- 19m. 
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ANSWERS. 


34.  454.45  m.  35.  69-04  m.  36.  1503-02  m.  37.  383  lbs.  10  ozs. 
38.  7645  lbs.  10  ozs.  39.  866  lbs.  40.  35  lbs.  7  ozs.  41.  4599-90 fr. 
42.  27760-80 fr.  43.  42276-71  fr.  44.  8811-43/r.  45.  775-48 fr. 
46.  13185-70  fr.  47.  £400,  8s.  lid.  48.  £2114,  Os.  Id. 

49.  £17,  11s.  5d.  50.  £78,  9s.  lid. 


LXII. 

1. 

30. 

2.  50. 

3. 

80. 

4. 

100. 

5.  600. 

6. 

1100. 

7. 

15. 

8.  28. 

9. 

99. 

10. 

72. 

11.  16. 

12. 

63. 

13. 

7. 

14.  9. 

15. 

35. 

16. 

96. 

17.  132. 

18. 

230. 

19. 

91. 

20.  170. 

21. 

290. 

22. 

132. 

23.  48. 

24. 

570. 

25. 

24. 

26.  32. 

27. 

36. 

28. 

63. 

29.  66. 

30. 

81. 

31. 

96. 

32.  330. 

33. 

128. 

34. 

243. 

35.  325. 

36. 

625. 

37. 

735. 

38.  6400. 

39. 

1111. 

40. 

9009. 

41.  43. 

42. 

58. 

43. 

86. 

44.  107. 

45. 

209. 

46. 

237. 

47.  257. 

48. 

291. 

49. 

321. 

50.  327. 

51. 

409. 

52. 

417. 

53.  527. 

54. 

743. 

55. 

777. 

56.  1079. 

57. 

1209. 

58. 

1763. 

59.  1858. 

60. 

2307. 

61. 

3313. 

62.  3526. 

63.  4379. 

64 

.  4722. 

65. 

5243. 

66. 

6015. 

67.  9008. 

68.  9709. 

69 

.  13765. 

70. 

15215. 

71. 

20103. 

72.  29075. 

73.  33104. 

74 

.  34002. 

75. 

37196. 

76. 

92829. 

77.  93139. 

78.  104196. 

79 

.  3000071. 

80. 

7077077. 

81-  rfr* 

82.  f 

83 

t-  a- 

84. 

A- 

85.  ft. 

86. 

A. 

87. 

rV 

88.  tf . 

89. 

*• 

90. 

If- 

91.  if. 

92. 

dbr* 

93. 

ii- 

94.  1*. 

95. 

1ft- 

96. 

if 

97.  5§. 

98. 

1*. 

99. 

LA- 

100.  Lft. 

101. 

1H- 

102. 

2H. 

1 

103.  6f 

104. 

8*. 

105. 

2»- 

106.  140J. 

107. 

268i 

08.  5494. 

109. 

ItIt- 

110. 

11  A- 

111.  4f 

112. 

19f. 

113.  in. 

114. 

18§. 

115. 

49. 

116.  f 

117. 

«- 

118.  I*. 

119. 

If 

120. 

1- 

121.  8. 

122. 

If- 

123.  M. 

124. 

1-2. 

125. 

-2. 

126.  -3. 

127. 

•8. 

128.  -9. 

129. 

•01. 

130. 

•06. 

131.  -07. 

132. 

-002. 

133.  -005. 

134. 

•012. 

135. 

2-1. 

136.  -17. 

137. 

•73. 

138.  -00022. 

139. 

14-6. 

140. 

3-13. 

141.  -303. 

142. 

35-7. 

143.  4-57. 

144. 

5-05. 

145. 

1-001. 

146.  11 

-01. 

147. 

140-5 

.  148.  1-683. 

149. 

30-03. 

150. 

265-9. 

151.  -1263. 

152. 

•0905 

.  163.  35-04. 

154. 

35-79. 

155. 

4-312. 

156.  562-1. 

157. 

65-43 

.  168.  -2907. 

159. 

79-05. 

160. 

8-008. 

161.  11- 

■211. 

162. 

120-98.  163.  1353-1. 

164. 

•1897. 

165. 

1-8827 

.  166.  241 

•03. 

167. 

5-5555.  168.  655-36. 

169. 

7790-5. 

170.  7 

•9901. 

171.  490-304. 

172. 

65-4321. 

173. 

60010-06 

174.  1 

•41421. 

175.  1 

1-73205. 

176. 

2-23606. 

177. 

8-36660. 

178.  1 

•58113. 

179.  C 

1-95701. 

180. 

-714142. 

181. 

-225831. 

182. 

547722. 

183.  - 

632455. 

184. 

1-77245. 

185. 

•0236643 

186.  -00316227. 

187.  63-4997. 

188. 

8-13236. 

189. 

1-291. 

190.  -577. 

191.  S 

5-661. 

192. 

•852. 

193. 

-065. 

194.  4 

•518. 

195.  - 

120. 

196. 

•804. 

197. 

S-  198.  A 

199.  J.  200.  U.  201.  14.  202.  2X. 

203. 

2f 

204. 

H- 

205.  -882. 

206. 

■559. 

207.  1-058. 

208. 

2-035. 

209.  - 

775. 

210. 

-302. 

211. 

•645. 

212. 

1-061. 

213.  1 

•472. 

214. 

1-099. 

215. 

1-773. 
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216. 

•848. 

217.  *594. 

218. 

3*545. 

219. 

*101. 

220. 

•083. 

221.  9*8995. 

222. 

69*2820. 

223. 

4*0557. 

224. 

2*1928. 

225.  9*7980. 

226. 

4*4721. 

227. 

1*9319. 

228. 

3*4912. 

229.  2*2361. 

230. 

1*7321. 

231. 

4*8990. 

232. 

2*6390. 

233.  5*0599. 

234. 

1*2890. 

235. 

*4142. 

236. 

•8090. 

237.  *6899. 

238. 

•2743. 

239. 

15*9373. 

240. 

15*2942. 

241.  5*2779. 

242. 

•3482. 

243. 

•2679. 

244. 

33*9705. 

245.  *0142. 

246. 

•0455. 

247. 

•45685. 

248. 

1*80278. 

249.  *33538. 

250. 

1*875. 

251.  7 

yds.  1  ft. 

252. 

16  ft.  7  in. 

253.  32  ft.  10 

in.  254.  86  ft. 

255. 

110  yds. 

256. 

219  yds. 

257.  71  yds. 

258 

i.  880  yds. 

259. 

31  po. 

260. 

91  ft. 

261.  i  hr. 

262 

!.  5^j  min. 

263. 

£198. 

264. 

£10,  5s.  6 d. 

265.  137  ft. 

266 

i.  £96,  6s. 

267.  £196,  10s. 

268. 

£3,  11s. 

269.  61^  yds. ; 

5s.  Ud. 

270.  48  days. 

271.  31. 

272. 

186.  273 

.  7  in.  274.  10  in.  275 

.  7  in. ;  1  ft 

.  9  in.;  3 

1  ft.  6  in. 

276. 

16*9. 

277.  -1367. 

278.  6-140033. 

279.  * 

0707106. 

280. 

284. 

288. 

293. 

297. 


14. 
103. 
80  ft. 
40  ft. 


281.  13  ft.  11  in.  282.  120^  yds. 

285.  (i)  438;  (ii)  1.  286.  2. 

289.  2*7.  290.  2*0305.  291.  1302. 


294.  24  ft. 


295.  8  ch.  50  Iks. 


283.  498*15  yds. 
287.  12;  2fr. 
292.  96*8115. 
296.  4*950  in. 


LXIII. 

7.  24. 

14.  15. 

20.  567. 
26.  65. 

32.  1060. 
38.  2901. 
44.  f. 

60.  75J. 
56.  1.2. 
62.  3-27. 
67.  1-26. 
73.  1-52. 
79.  1-46. 
84.  171-61 
88.  3-2809 
92.  14;  21 
97.  16. 
103.  97. 
108.  5-4  ft. 


298. 

4% 

299 

'•  3J%. 

300. 

6i%- 

1.  20. 

2. 

30. 

3. 

40. 

4. 

50. 

5.  6. 

6 

.  12. 

8.  63. 

9. 

77. 

10. 

26. 

11. 

70. 

12.  88.  13 

.  9. 

15. 

24. 

16. 

28. 

17. 

33. 

18. 

96. 

19. 

125. 

21. 

17. 

22. 

23. 

23. 

34. 

24. 

37. 

25. 

48. 

27. 

79. 

28. 

83. 

29. 

131. 

30. 

203. 

31. 

950. 

33. 

234. 

34. 

298. 

35. 

658. 

36. 

735. 

37. 

1101. 

39. 

4372. 

40. 

7436. 

41. 

10090.  42. 

43. 

i tj-. 

45. 

Ii* 

46. 

1J. 

47. 

2|. 

48. 

3*. 

49. 

13f 

51. 

52. 

tV- 

53. 

h 

54. 

*2. 

55. 

•3. 

57. 

•01. 

58. 

1*3. 

59. 

3*1. 

60. 

•76. 

61. 

18*6. 

63. 

91*6. 

64. 

31*07. 

65. 

513*5. 

66.  127-65. 

68. 

1*44. 

69. 

1*91. 

70. 

*86. 

71. 

•53. 

72. 

1*05. 

74. 

•86. 

75. 

•43. 

76. 

•55. 

77. 

*69. 

78. 

•77. 

80. 

•89. 

81. 

1*82. 

82.  198. 

83. 

10  ft. 

11  in. 

sq.ft.  85.  121J  sq.ft.  86. 
ft.  89.  f  in.  90.  88  ft.;  176  ft. 

;  28.  93.  £8,  9s.  94.  6.  95.  2604. 

98.  18.  99.  25.  100.  44.  101.  59. 

104.  44.  105.  3J.  106.  1-122. 

109.  4%.  110.  2%. 


87.  11  ft.  11  in. 
91.  18  ft. 
96.  11. 
102.  83. 
107.  11. 


^XIV.  1.  11420.  2.  43657.  3.  163125.  4.  20331.  5.  38160. 

6.  5514 t.  7.  12114.  8.  101.  9.  111515.  10.  333478. 

11.  342539.  12.  913e3.  13.  1312304.  14.  552716.  15.  1425400. 

T6.  20452443.  17.  12325166.  18.  58e  164851.  19.  803845 
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20.  362*07  +  6.  21.  1023.  22.  104032  +  14.  23.  14173. 

24.  20*39.  25.  22602.  26.  122202220.  27.  44111.  28.  39e9e. 

29.  496.  30.  1331.  31.  102332.  32.  10172.  33.  10020101222. 

34.  762.  35.  427011.  36.  5752.  37.  1010101111.  38.  823. 

39.  11211123.  40.  16806.  41.  214-043.  42.  2*9-39.  43.  46-5. 

44.  40-857141  45.  375-348*.  46.  11011100-OOi.  47.  134. 

48.  577.  49.  3*7.  50.  1613.  51.  el.  52.  1295  ;  216. 

53.  65.  54.  42.  55.  Scaled  56.  -69.  57.  I*e-e3. 

58.  143-694.  59.  7* **88.  60.  Scale  8.  61.  2,  2,  3,  10,  14,  16. 

62.  -i3.  63.  43-34.  64.  31-28e. 

65.  When  the  denr-  contains  no  factors  except  2’s  and  3’s;  a  terminating 
radix  fraction.  66.  67.  £££.  68. 

69.  1,  23,  25,  26  and  27,  lbs.  70.  (i)  35,  34,  32,  and  1,  lbs.;  (ii)  36,  34,  32, 
and  1,  lbs.  in  one  scale-pan,  and  35  and  3,  lbs.  in  the  other. 


LXV.  1.  52.  2.  £37,  10«.  3.  £18,  4«. 

4.  2x3x7x11x13;  2x3x7x11x17;  462.  5.  6.  2*. 

7.  -163;  -163,  -036,  -005868.  8.  6  st.  9  lbs.  9.  5J  min. 


13.  2772.  14.  — . 

18.  £1810,  13s.  6d. 
22.  150.  23.  3%. 

26.  £29,  2s.  ll£d. 
30.  12.20  p.m.;  4£  secs. 


10.  19.  11.  1770643201440.  12.  12. 

15.  f|;  M-  16-  -09347.  17.  £6,  2s.  3d. 

19.  112.  20.  165  days.  21.  2146050. 

24.  3250  ;  32-5.  25.  6  cub.  ft.  216  cub.  in. 

27.  3  days.  28.  178;  623.  29.  1J  hrs. 

31.  9996;  1003.  32.  £12,  14s.  10£d.;  17.  33.  100.  34.  19-9385;  -96. 

35.  A,  £237,  19s.  7d.;  B,  £234,  12s.  6 d.;  C,  £229,  0s.  8 d.  36.  1900. 

37.  £848,  12s.  id.  38.  2£.  39.  4  days,  in  alL 

40.  12.30  p.m.;  31 J  miles.  41.  192  oz.  av.  42.  288.  43.  195. 

44.  The  latter.  45.  2d.  46.  £50,  15s.  lOd.  47.  4293. 

48.  22  ft.;  37£  secs.  49.  1 1  ^  days.  50.  £134,  8s.;  £115,  4s. ;  £96. 
51.  4215.  52.  £1,  12s.  9d.  53.  1606  pieces;  -001  in.  over. 

54.  4J.  55.  £1634,  8s.  7|d.  56.  3s.  4d.  57.  1  man=3  boys. 

58.  24  secs.;  5  secs.  59.  17s.  6d.  60.  285.  61.  65784. 

62.  71716.  63.  — .  64.  10065  times;  f  pint.  65.  -£1488. 

66.  £1555,  19s.  6Jd.  67.  In  51A  min.  68.  8480. 

69.  £2,  9s.  3£d.  70.  40.  71.  0;  0.  72.  19;  14;  11. 

73.  7  st.  12  1b.  74.  ljd.;  6s.  8d.  75.  106913.  76.  lHi;  -08. 

77.  233  fr.  82  c.  78.  £110,  15s.  79.  18  days.  80.  A. 

81.  32175.  82.  17.  83.  194.  84.  3*;  0.  85.  -05;  -0157. 

86.  142  qrs.  5  bush.  0£  pk.  87.  102  fr.  59  c. 

89.  £7958,  15s.  90.  1036£  revs.;  3168  yds, 

92.  12s.  3|d.  93.  -2083;  -03;  -133. 

95.  £113,  3s.  4d.  96.  2£  yrs.  97.  8%. 

99.  12800.  100.  14f  days.  IOI.  11. 

104.  £1062,  19s.  105.  £4,  13s. 


88.  12  min.  to  6. 

91.  723. 
94.  £1666,  10s. 
98.  14*  ft.;  13f  ft. 
102.  6f d.  103.  2s.  3d. 
106.  £17,  15s.  10£d. 


107.176  yds.  108.  6J%.  109.  £3,  5s.  10|d.  IIO.  14f  days. 

III.  37  ac.  3  ro.  8  po.  112.  J  113.-004166716.  114.  215  fr.  2£  c. 

115.  (i)  £12,  14s.;  (ii)  £2,  7s.  7£d.,  (iii)  3d.  nearly.  116.  14|  days. 
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117. 

120. 

124. 

125. 
128. 
131. 

132. 

134. 

137. 

140. 

143. 

145. 

149. 

152. 

154. 

156. 

159. 

161. 

164. 

167. 

170. 

172. 

173. 
177. 
181. 
184. 
188. 
191. 
194. 
196. 
199. 
203. 
206. 
209. 
212. 
216. 
220. 
223. 
226. 
228. 
232. 
234. 
236. 
239. 
242. 
246. 
249. 
252. 
255. 


28  min  48  sec.  to  9.  118.  8*  ft.  119.  32  points. 

lSO  mUes.  121.  191.  122.  ,23.  3125. 

(l)  4-2,  remr-  -374;  (ii)  4-28,  rem*-  -0276;  (iii)  4-286,  remr-  -00162. 
r?'851-  ,26-  1  s9-  in.  127.  £12,  16s.  8d. 

6S/-  129.  £1,  11*.  lid.  I30.  27  mi. 

By  the  “  Tests  ”  477576  is  divisible  by  4,  by  9  and  by  11,  i.e.  by  396 
133'  W  108-09375;  (ii)  5670-672;  (iii)  10. 
9030-88  ozs.  135.  16000  ac.  136.  12j  days. 

£61’fo‘  138.  43}f%.  139.  13*.  2d. 

mi*  141.  £10416,  13s.  4 d.  142.  1. 

itll  four  ’  Tr“a’  eight  figs.;  four  figs.  144.  Id.;  5-2271. 
^800.  146.  5%.  147.  380.  148.  £515,  4s.  3d. 

At  8  a.m.  on  June  14.  150.  £3,  14*.  3d.  151.  Tuesday. 

L  153.  9999,  3333,  1111,  101,  303,  909. 


19-915 ;  1  ton  3  cwt.  3  qrs.  25  lbs. 

9-  157.  £17. 

£6,  19*.  5 d.;  £8,  19*.  3d.;  £12,  18*.  lOd. 

532500-829.  162.  3fff. 

4-8;  1-1;  £1.  165°  98. 

18s-  4d.  168.  £304,  10*.  7d. 

In  1 J  min. ;  403J  yds.  from  starting  point ;  30  mins. 

57  crowns,  171  hf.-crs.,  285  fls.,  684*.,  1026  sixpences. 

1-114113.  174.  12  times.  175.45. 

2 tWsV  lbs.  178.  £866,  13s.  4d.  179.  4%. 

5.  182.  Tea,  Is.  6d. ;  coffee,  Is.;  cocoa,  10g?. 

11*875  hrs.  185.  120  times.  186.  £11,  8s. 

£17,  18*.  5 d.  nearly.  189.  £203,  15*.  6d. 

339,  340,  341,  342,  343.  192.  231;  308  ;  385. 

(i)  -095;  (ii)  1-907.  195.  189  mi.;  28  mi.;  10.30  a.m.  5.15p.m 

£2175  in  each.  197.  5i  gal.  198.1100  yds! 

200.  5j  i  days.  201.  35134.  202.  5. 

204.  76-94...  205.  720  times. 

208.  74§%. 
211.  1792. 
215.  £750. 


155.  23tV  min.  past  5. 

158.  6%. 
160.  27. 
163.  46-864  c.  dm. 
166.  5  years. 
169.  13  :  5. 
171.  844. 

176.  £17,  1*. 
180.  132. 

183.  f§;  T^fr. 
187.  £450. 
190.  5  fur. 
193.  12J;  25. 


£182,  8s.  9d. 

9801;  1024. 

£23,  5*.  2 id.  207.  (i)  2  :  1;  (ii)  1  :  2. 

(i)  780;  (ii)  988.  210.  3s.;  Is.  8d.;  6d. 

46  and  21.  213.  214.  (i)  802;  (ii)  2051. 

14fmi.  217.  40  days.  218.2514196.  219.  90  lbs 

6/.  221.  500258  ;  6338.  222.  332929, 

M«,  „  224’  £1>  12s'  8d-  225.  £1,  10s.  lOd, 

%LB’  28‘27%  5  C’  8-20%’  227.  23«  min.  past  9. 

£863,  16s.  9d.  229.  Is.  2d.  230.  At  90.  231.  63,  64,  65 

233-  (i)  7*  tlays:  (ii),  A,  16;  B,  16;  C,  80  days. 
235.  9 fV  min.;  A,  4;  B,  5;  C,  6  rounds. 
49-5;  54-2;  50-6;  48-7mi. perhr.  237.  £140.  238.  £53, 10s.  nearly. 
366-63;  ££.  240.  £77,  12s.  Id.  increase.  241.  (i)  2368;  (ii)  1892. 

243.  25%.  244.  In  240  weeks.  245.  7  :  5. 

247.  13  :  31.  . .  248.  £1836,  0s.  lOd.  nearly. 

250.  -01161,  -23,  -5.  251.  Tuesday. 

253.  123-275  grs.  nearly.  254.  Four;  six. 

256.  Is.  257.  110yds.;  99  yds. 

V 


§;  5. 

21|%. 

5,  10,  15. 
214J,  71J. 
40. 

(M3i) 


1 


ANSWERS. 


258.  £235,  10s.  10c?.  259.  13  ft.  5  in.;  11  ft.  6  in. 

260.  £38,  8s.  8 \d.  261.  549320  hrs.  262.  £63;  £50,  8s. 

263.  1/yV  264.  4+$£  min.  gain.  265.  £7,8 s.  266.  -19739556. 

267.  457f,  i.e.  458  leaps.  268.  Is.  6c?.  269.  £7,  Is.  3d. 

270.  6|%.  271.  4,  2,  4.  272.  347;  253.  273.  48.  274.  34. 

275.  96.  276.  £17;  12  persons.  277.  £360.  278.  3s 

279.  611;  799.  280.  24  ;  36.  281.  70. 

282.  The  5th  stroke  of  the  first  with  the  6th  of  the  second,  and  the  10th 
of  the  first  with  the  12th  of  the  second.  283.  23  and  8. 

284.  36  and  63.  285.  65  and  35.  286.  27  and  60.  287.  it. 

1H 

288.  35.  289.  290.  98.  291.  8  times.  292.  60  times. 

293.  8s.  6fc?.  294.  24  men.  295.  1  giant=8  dwarfs. 

296.  6  days.  297.  10£  days.  298.  7f  hours.  299.  £7,  9s. 

300.  2f  mi.;  f  mi.  per  hour.  301.  5  mi.  302.  16  mi. 

303.  7^  min.;  the  starting  point:  (i)  £  min.;  205^  yds.  from  starting  point: 

(ii)  2£  min.;  146f  yds.  from  starting  point:  (iii)  30  min. 

304.  1  min.  7£  secs.;  135  yds.  305.  10  mi.  per  hr. 

306.  The  steamer;  448  ft.  307.  A,  £190,  12s.  6d.;  B,  £90,  12s.  6 d.; 

C,  £18,  15s.  308.  A,  8s.  9 d.;  B,  Is.  3d.  309.  46. 

310.  jUt  cub.  ft.  311.  14  a  shilling.  312.  £1160.  313.  73  days. 

314.  1  lb.  at  2 id.,  1  lb.  at  3d.  and  3  lbs.  at  4 d. 

315.  1  gal.  at  18s.,  2  gals,  at  15s.  and  1  gal.  of  water.* 

316.  15  lbs.  at  2s.  8 d.;  1  lb.  at  3s.;  and  2  lbs.  at  3s.  6 d*  317.  6  gal. 

318.  1  oz.  of  18  carat,  2  ozs.  of  15  carat,  and  4  ozs.  of  alloy.*  319.  17:53. 
320.  97  :  15.  321.  42|.  322.  323.  fff ;  Jtf 

324.  9-44  times  as  heavy.  325.  102.  326.  215821;  703. 

327.  30029;  30031.  328.  22£  ft.,  15  ft.,  15  ft.  329.  25£  ft. 

330.  256  sq.  ft.  331.  3  ft.,  4J  ft.,  6  ft.  332.  £6250.  333.  £190. 

334.  4|  mo.  335.  £500.  336.  27  and  21.  337.  35  oxen. 

338.  18  days.  339.  £7,  11s.  3d.  340.  28T9rV  mi.  per  hour. 

341.  See  Appendix  F  (V). 

342.  The  product  must  be  less  than  10000  X  1000,  and  not  less  than 

1000  x  100,  &c. 

343.  Among  any  5  consec.  nos.  there  must  be  a  multiple  of  5,  a  mult,  of 

4  and  a  mult,  of  3.  (See  Appendix  C.) 

344.  Apply  method  of  D  (IV),  p.  275. 

345.  By  the  method  of  D  (V),  p.  275,  prove  that  a  no.  is  divisible  by  99, 

if  the  sum  of  the  units’,  hundreds’,  &c.,  digits  +  ten  times  the  sum 
of  the  tens’,  thousands’,  &c.,  digits,  is  so  divisible. 

346.  Apply  method  of  D  (IV),  p.  275;  e.g .,  237000  =  237  x  999  +  237,  &c. 

347.  A  prime  greater  than  5  must  end  in  1,  3,  7,  or  9,  its  square  must 

end  in  either  1  or  9,  &c. 

348.  349.  Apply  method  of  (I),  p.  245. 

350.  The  numbers  must  end  in  either  0  and  5,  1  and  4,  2  and  3,  6  and  9, 
or  7  and  8.  their  product  must  end  in  either  0,  4  or  6,  &c. 


Problems  of  this  kind  admit  of  more  than  one  solution. 


EXAMINATION  PAPERS. 


Ii 


351.  Apply  method  of  (I),  p.  245. 

352.  Apply  method  of  (III),  p.  246. 

353.  Prove  Appendix  F  (viii).  In  the  case  of  two  ccmsec.  nos.  their 

cliff,  is  1. 


354.  Apply  method  of  Ex.  7,  p.  277. 

off'  even  n0-  =  some  odd  no-  x  2>  its  cube  =  (some  odd  no.)3  x  8 

356.  5*>  -  1  =  <5*°  +  1)  <5»  +  1)  (5*  +  1)  (5*  -  1).  See  Ex.  2,  p.  277.  Now 

i  +  1,7?126-  whleh  18  divisible  by  6;  56  —  1  =  3124,  which  is 
divisible  by  4  and  11,  &c. 

357.  Apply  method  of  Ex.  2,  p.  277. 

358.  0  +  T+T  +  T+l’  +  i 5  h  §’  I*  (See  Appendix  H.) 

359.  fff,  i.e.  the  3rd  convergent  to  UUU-  (See  Appendix  H.) 

360.2  +  |  +  |  +  |+i+ .  (See  p.279.) 


EXAMINATION  PAPERS. 


Camb.  Prelim.  Local  Exam.  1896. 

I.  420,729,243.  2.  153503. 

4.  20  tons  10  cwts.  2  qrs.  19  lbs.  14  ozs. 

7.  6-4140625  ;  48  fr.  79 c.  8.  £5,  17s.  lOd. 
II.  6779;  21-39.  12.  £19,  14s.  Old. 

14.  £524,  5s.  15.  £9,  15S.  I0d. 


3.  £5,  14s.  8Jd. 
5-  23J.  6.  8. 

9.  £2660.  10.  3J%. 

13.  £10,  8s.  3d. 


Camb.  Local  Exams. 

Juniors,  1896. — A  1.  13550  +  152  remr.  A2.  307.  A3.  £194 

bo  ff1  f,9' ■  A5’  13'814'  A6-  £22>  1*.  1| d.  Bl.  (1)  5;  (2)  14s. 

9IJ}  Ple°eS4  K°°ioIoyd'  °Ver'  (2)  5'05?-  B3-  66  miles. 

4*  /  •  B  5.  £212,  6s.  6d.  B  6.  99  times. 


Seniors,  1896.— A 1.  £3,  Is.  9 d.  A  2.  (i)  10- 

A3.  >000253  ;  2.  A 4.  295-8  Km.;  382-8  Km. 

A 6.  14  lbs.  Bl.  209509  ;  221. 

B3-  (1)  £8948,  10s.  lid.;  (2)  £61,  10s.  5 d.  B4.  £29500. 


(ii)  £45,  4s.  Id. 
A  5.  £40,  4s.  4d. 
B  2.  26|  mi. 
B  6.  47£  years. 


Camb.  Higher  Local  Exam.,  1896. 

r  *' 2-  21-  3-  £106>  2x\d.  4.  32-5;  3250000. 

IO  28°  97  n  f2,0  5'  7-  8  :  3-  8-  £3°-  3s-  sd-  9.  84  min. 

10.  23  :  27.  II.  8  days.  12.  844£  yds. 


Camb.  Univ.  Previous  Exam.,  1896. 

*  '■c^V9*  2!f'  2‘  221 5  677.  3.  10-1101;  5-6983151. 

4.  90J  yds.  5.  £5266,  8s.  2d.  6.  £56,  Is.  8d.  7.  £10,  12s.  8d. 

8.  48 A  mi.  per  hr.  9.  £8208,  6s.  8 d.  10.  4^  min. 


ANSWERS. 
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Oxford  Local  Exams. 

Juniors,  1897—1.  (1)  }f;  (2)  0.  2.  -05;  -012. 

4-  £18.  5.  £510.  6.  300  days. 

8.  90  miles.  9.  £5000.  10.  1718750  ozs. 

12.  A,  £10000;  B,  £15000. 


3.  17-5;  Is.  2d. 
7.  £4,  8s. 
II.  110»%. 


Seniors,  1896—1.  (1)  2;  (2)  9s.  7d. 

2.  .521875  ;  4  cwts.  3  qrs.  8  lbs.  12  ozs.  3.  £8,  9s.  24 d.  4.  2-2678. 
5.  £75.  6.  £320.  6*.  £90;  £81;  £108.  7.  £10000.  7*.  £410. 

8.  64812}  ozs.  8*.  700  sq.  ft.  9.  8000  eggs ;  £25.  9*.  560  lbs 

10.  £227,  10s.  10*.  £12,  9s. 


Ox.  and  Camb.  School  Exams. 

Lower  Certif.,  1897—1.  542.  2.  £162,  6s.  9d. 

3.  6  tons  9 cwts.  0  qr.  21  lbs.  3  ozs.;  343926  in.  4.  53;  1257054. 

5-  (1)  (2)  -000375.  6.  -0390.  7.  £186,  10s.  7 id.;  8302626  fr. 

8.  20736.  9.  £280,  2s.  6 \d.  10.  £18,  17s.  7 id.  II.  9  o’clock. 


Higher  Certif.,  1897— I.  492  tons  If  cwts.  2.  11}  mi.  3.  3. 

4.  63-143;  43-08868.  5.  247.  6.  £187,  12s.  3}d.  7.  A  by  £10. 

8.  41-28  and  18-72  gals.  9.  45  days.  10.  ton;  £2,  9s.  3 d. 

II.  £171429.  12.  £116,  13s.  id.  A.  £1113,  15s.  4 }d.  B.  2s.  8fd. 

C.  3-011760.  D.  56}$%.  E.  £1,  19s.  Id.  F.  £4,  9s.  3d.  increase. 


Coll,  of  Preceptors  Certificate. 

3rd  Class,  1896. — I.  57111104051.  2.  3  ton  4  cwt.  1  qr.  17  lbs.;  50000  ft. 

3.  £100,  2«.  6d;  £1,  2s.  Qd.  4.  4s.  2d.  gain.  5.  £3740,  13s. 

6.  45  weeks.  7.  2223  ;  22680.  8.  33*V;  1|.  9.  14£$; 

10.  21  min.  to  5. 


2nd  Class,  1896.— I.  £3342,  Is.  6d  2.  3917.  a  8294400. 

4*  inr-  5.  4-84.  6.  25-668i.  7.  £57,  19s.  11  d. 

8.  £89511,  12s.  lid  9.  123-454321.  10.  222-22.  II. 

12.  220,000,000  HI.;  38,720,000,000  pints.  13.  30s.;  7s.  6d  •  3s 


1st  Class,  1896.— I.  2  hrs.  28  min. 

4.  £246,  10s.;  180  acres.  5.  *46132. 

7.  £37,  Is.  9 d.;  £2,  11s.  9 d.  8.  108^ 

10.  873529767.  II.  23  men.  12.25s. 


2.  1.  3.  -0029. 


6.  £58,  15s.  4 d.;  2*%. 
9.  2916  sq.  ft.;  49^  cub.  yds. 
13.  12%. 


2.  10032. 


Professional  Prelim.  Exam.,  1896. 

2nd  Class.— I.  634394567. 

3.  14198399  farthings;  £374,  10s.  llfd 

4.  Each  man,  £25,  6s.  5£d;  each  woman,  £50,  12s.  10 \d.  5  £20 

6.  (i)  lOf ;  (ii)  71  7.  5-8.  8.  365  days.  9.  £231,  10s.  nearly! 

10.  £13,  15s.  7 id.  II.  27-02;  2-132...  12.  -325  metre. 
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1st  Class.— I.  21  yds.  1  ft.  I1J  in.  2.  £73,  17s.  ;  £8,  12s.  Id. 

3.  (i)  1;  (ii)  1.  4.  -38048;  156250;  -00042361.  5.  £246,  6s.  7gd. 

6.  84  days.  7.  Disc.  (“  True”)  £23,  6s.  8 d.;  Int.  £71,  4s.  6d. 

8.  1-77345969;  1-18321596.  9.  — .  10.  120  miles. 

II.  English;  £8000.  12.  £97826,  Is.  9 d.;  £459,  15s.  8 d.;  nearly.  13.  £2. 


Scotch  Leaving  Certificate. 

Lower  Grade,  1896.— I.  579.  2.  £4,  Os.  7 \d.  3.  16  tons. 

4.  108290.  5.  5040.  6.  5  yds.  7.  (1)2*;  (2)  f. 

8.  (1)  jMtt;  (2)  -213.  9.  (1)  126-72;  (2)  A-  10.  £57699. 

II.  £5,  11s.  6d.  12.  4J%. 


Higher  Grade,  1896.— I.  (1)  2  fur.  9  ch.  13  yds.  1  ft.  4  in.; 
(2)  19  c.  yd.  10  c.  ft.  216  c.  in.  2.  6*  days. 

3.  See  p.  26;  May  15,  1908.  4.  11364896.  5.  (1)  1;  (2)  125. 

6.  £11,  2s.  9 d.,  man;  £6,  9s.  11  \d.,  woman;  £4,  12s.  9fk,  boy; 
£2,  15s.  8 id.,  girl.  7.  £7200.  8.  429  ft.  9.  107£. 


Irish  Intermed.  Exams. 

Junior  Grade,  1896.— I.  102563  tons  19  cwt.  0  qr.  4  lb.  2.  £11,  18s.  Id. 
3.  See  pp.  56,  57.  4.  Showing  5J  min.  to  11.  5.  10  hrs. 

6.  69  mi.  1226  yds.  2  ft.  7.  £3,  5s.  8.  2719}f.  9.  £417,  17s.  6d. 

10.  2}%.  II.  June  15,  1895.  12.  530  yds.  13.  1. 

14.  145*6849  sq.  in. 


Middle  Grade,  1897.— I.  16.  2.  }$$.  3.  £880;  1200.  4.  10  hrs. 

5.  3*  miles.  6.  14  ft.;  5#  ft.;  2*  ft.  7.  £1320,  12s.  8.  £710. 

9.  5£%.  10.  In  the  ratio  25  :  26;  each  receives  £3515,  4s. 

II.  70  apples;  23J%  gain.  12.  95§.  13.  £10  increase.  14.  £21537,  6s. 


London  Univ.  Matric.  Exam. 

June,  1896.— I.  21*6.  2.  1880,  1852,  1824. 

3.  5  gals,  water  to  28  of  milk.  4.  £1865,  14s.  10 d. 


January,  1897.— I.  3955 *76... miles.  2.  (i)  £631,  11s.  7 d.  nearly; 
(ii)  21f%.  _ 


Science  and  Art  Depart.,  1896. 

I.  (a)  6*53809;  (b)  2fJ.  2.  (a)  5;  ( b )  59},  68,  76}.  3.  179  yds. 

4.  £213,  10s.  Oiffrf-  5.  (a)  £3,  15s.;  (6)  £78,  2s.  6d. 

6.  £1,  14s.  2d.;  30*f%. _ 

Civil  Service. 

Boy  Copyists,  1897.— I.  See  pp.  118;  113,  Note;  116.  2.  70%. 

3.  28  yds.  4.  £1000.  5.  32}$%.  6.  Is. 


Engineer  Students,  1896.— 1 .  4050.  2.  12£  hrs. 

3.  6565;  362254;  402152.  4.  *}*;  18TV  (see  Ex.  D,  p.  95). 

5.  5  hrs.  30  min.  6.  See  p.  246,  and  Note,  p.  245. 
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ANSWERS. 


Female  Clerks,  1896.— I.  119;  either  119  or  595.  2.  17s.  9d. 

3.  375  hours;  22^  min.  past  2  a.m.  and  22£  min.  past  3  a.m. 

5.  (1)  There  must  be  an  odd  number  of  odd  digits.  (2)  There  must  be 
an  even  number  of  odd  digits.  (See  Appendix  F.)  6.  3 ‘141592. 

7.  4*88461862.  8.  £55;  5  years  and  5%  [simple  int.).  9.  The  former. 


Excise,  1896.— I.  5  lbs.  5  ozs.  2.  58  gal.  2  qts.  1  pt.  1  gill. 

3.  3  mi.  1  fur.  36  po.  4.  153549  sq.  ft.  5.  47.  6.  7560. 

7.  TV  8.  8t3tV  9.  2f|.  10.  16.  II.  XV  12.  44-793. 

13.  5-94468.  14.  14-636934.  15.  35-004.  16.  -8144.  17.  £. 

18.  6  lbs.  5-01504  ozs.  19.  £52,  9s.  4 %d.  20.  £13,  6s.  21.  15  days. 

22.  100.  23.  £1,  2s.  6d.  24.  3£%.  25.  2§  sq.  ft. 


Excise,  1896,  Higher  Arith.  —  I.  Apply  method  of  (I)  p.  245. 
2.  43^%.  3.  55-86591;  3025;  31203396;  3120999.  See  Appendix  H. 

4.  £52083,  6s.  8 d.  7.  1897;  1904,  09,  15,  26,  32,  37,  43,  54,  60,  65,  71, 

82,  88,  93,  99.  8.  Fully  due  on  Sep.  29.  (“True”  disc,  was 

intended. )  9.  3960  t r  secs. ;  7425,  7680,  8096. 


2nd  Division  Clerks,  1896.— I.  10;  7+T\+1±+...  2.  See  p.  56;  975. 

3.  See  Appendix  E.  4.  211-025.  5.  7£;  77^  min. 

6.  See  Appendix  F.  £1666,  13s.  4d.  The  increase  depends  upon  the 

difference  in  the  rates,  which  is  independent  of  the  original  rate. 

7.  Seep.  105;  13;  44.  8.  52-486. 

9.  3050-7227556.  That  the  result  would  be  a  recurring  radix  fraction. 

10.  Greater  on  the  outward  journey,  by  Iff  miles.  In  the  2nd  case, 

greater  on  the  return ,  by  -gfo  mile. 


Military  Entrance  Exam.,  1896. 

I.  13£.  2.  28920.  3.  3570;  \.  4.  10s.  Id.  5.  £24,  9s.  6&dL 

6.  96  yds.;  29  yds.  1  ft.;  £f.  7.  3£%.  8.  33  ft.  6  in. 

9.  £7,  10s.;  £6,  15s.;  £10,  10s.  10.  See  p.  52,  and  Appendix  D  (1)  and  F. 

II.  91  cub.  yds.  7  c.  ft.  12.  7  lbs.  coffee  to  5  lbs.  chicory. 

13.  £41,  13s.  4 d.  14.  A,  18  mi.;  B,  10  mi.  per  day. 


Queen’s  Scholarship. 

England,  1896.— 5.  £9,  5s.  2 \d\  £37,  0s.  10 d.  6.  £767,  2s.  6\d. 

7.  \d.  too  much.  8.  9.  (a)  514720;  ( b )  -0051472;  (c)  20-020. 

*0.  Id.  II.  Banker’s  disc.  £339,  7s.  2 d.,  “True”,  £303. 

12.  1  min.  23  secs.  13.  Is.  10 \d.  14.  1  :  5.  15.  £1,  13s.  4 d. 

16.  9  min.  40  secs.;  4  min.  50  secs.;  2  min.  25  secs.  17.  — . 

18.  5f%.  19.  £14400  stock;  83£. 


Scotland,  1896.— Males.— I.  £.  2.  -625.  3.  357.  4.  80. 

5.  £620.  6.  32t8t  min.  past  6.  7.  £4640.  8.  60%  gain. 

9.  £6250.  10.  l£hrs.  II.  930.  12.  24,  72,  80. 

13.  A,  864  ac. ;  B,  1440  ac. ;  C,  2304  ac.  14.  176  yds.;  45  mi.  per  hr. 


EXAMINATION  PAPERS. 
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Scotland,  1896.— Females. — I.  4.  2.  -6.  3.  180.  4.  4092. 

5.  £1200.  6.  £200,  8s.  4 d.  7.  480,  8.  £.  9.  £11760. 

10.  90  half-sovs. ;  120  half-cr.,  210  sixpences.  II.  72  lbs. 


Certificate,  England,  1896. 

Males,  1st  Year. -2.  (i)  *  +  A  =  tY  of  (i  +  *)  =  of  A 
and  TV  of  of  15  x  *£d.  =  2d. 

(ii)  £672  is  8  times  £84 ;  and  £84  buys  a  net  inc.  of  £3  x  ff£  =  £23  . 

£672  buys  a  net  inc.  of  £23.  (iii)  The  integral  part  of  the  sq* 
root  of  79  is  8,  and  the  figure  whose  square  ends  in  1  is  9;  assum¬ 
ing  that  the  given  number  is  a  perfect  square ,  its  sq.  root  is  89. 

3.  4*7688  grs.  4.  £540.  5.  £7560.  6.  £105,  8s.  7.  «. 

8.  880  ft.;  352  times.  9.  B  by  8f  yds.  10.  £62,  10s.  increase. 

II.  22^  years.  12.  33^  in.  13.  5  min.  fast. 


Females,  1st  Yeah.  2.  (i)  Is.  4c£.  is  £-£%,  150  men  earn  £10  per  hour; 

and  £10  x  8  x  18  =  £1440.  (ii)  146  days  =  f  year;  f  x  |  =  J; 
\  of  £360  =  £180,  and  £±W  =  £1*  =  £1,  16s.  (iii)  Area  of  floor 
is  48  sq.  yds. ;  width  of  carpet,  £  yd. ;  /.  length  of  carpet  required 
is  48  f  =  64  yds.,  and  Is.  8 d.  is  £T\,  cost  =  =  £5,  6s.  8 d. 

3.  5  tons  13  cwts.  2  qrs.  9  lbs.  13  oz.  10  dr.  4.  540.  5.  £27,  5s  9 M 
6.  m;  £2,  0s.  10 id.  7.  £114.  8.  — .  9.  360* 

10.  112;  £41,  3s.  4 d.  II.  8  min.  12.  5s.  6d.  13.  88  yds. 


Females,  2nd  Year.— 2.  £711,  11s.  3d.  3.  *527.  4.  Twice. 

5.  38  ac.  6.  400.  7.  40  min.  46  secs,  past  10.  8.  56  lbs. 

9.  125  lbs.  10.  £100.  II.  4  +  i  +  *  +  4  =  H;  £240,  8s.  1  \d'.; 
£120,  4s.  Of d.;  £96,  3s.  3d.;  £80,  2s.  8 \d. 


Certificate,  Scotland,  1896. 

Males,  1st  Year.— I.  (a)  1-43648  ;  (6)  2TVV 

2.  (a)  5| ;  300-03.  (6)  14.  3.  12  days.  4.  5s.  Old.  5  f 

6.  Banker’s  disc.  £12,  Is.  7  id.;  “True ’’disc.  £12.  7  £1155' 

8.  166§.  9.  6A%-  10.  251%. 


Females,  1st  Year.— 2.  |J  greatest;  A  least.  3.  360  weeks. 

4.  lOd.  5.  6if  days.  6.  £11,  0s.  10d.;  £8,  16s.  8 d.  7.  4 

8.  (1)  £265;  (2)  £113,  15s.  to  A,  £136,  10s.  to  B. 


Females,  2nd  Year.— 2.  ff.  3.  10Ty/.  4.  £2. 

5.  3§i  min.  past  12.  6.  58  min.  7-  (1)  £2412,  10s.;  (2)  96J. 


BRIEF  LIST  OF 

Mathematical  and  Scientific  Books 

PUBLISHED  BY  BLACKIE  &  SON,  Limited 


Arithmetic 


A  Complete  Short  Course  of 
Arithmetic. 

By  A.  E.  Layng,  M.  A.  A  new  highly 
practical  text-book,  covering  the 
whole  ground  of  the  ordinary 
school  course,  and  provided,  in 
addition,  with  separate  sections 
on  mental  and  other  short  and 
approximate  methods  of  calcula¬ 
tion.  With  Answers,  u.  6d. 
Without  Answers,  Is. 

Short  Cuts  and  By-Ways  in 
Arithmetic. 

By  Cecil  Burch.  A  labour-saving 
Arithmetic.  With  full  explana¬ 
tions,  many  examples,  numerous 
exercises,  and  a  chapter  on  Magic 
Squares,  &c.  Crown  8vo,  cloth,  2s . 

Layng’s  Arithmetic. 

By  A.  E.  Layng,  M.A.,  Editor  of 
“Layng’s  Euclid”.  Crown  8 vo, 
cloth,  with  or  without  Answers, 
4-r.  6d.  In  Parts,  with  or  without 
Answers,  2 s.  Sd.  each.  Part  I :  To 
Decimalsand  the  Unitary  Method. 
Part  II :  Unitary  Method  to  Scales 
of  Notation. 

Layng’s  Exercises  in  Arith¬ 
metic. 

(The  Exercises  if  the  above,  pub¬ 
lished  separately.)  Crown  8vo, 
cloth,  2 s.  6d. ;  with  Answers,  3^. 
Part  I  (5000  Exercises),  is. ; 
with  Answers,  is.  6 d.  Part  II 
(3500  Exercises),  is.  6d.  ;  with 
Answers,  2 s. 


Higher  Arithmetic  and  Men¬ 
suration. 

By  Edward  Murray,  Mathematical 
Master  at  the  Civil  Service  In¬ 
stitute,  Dublin.  Crown  8vo, 
cloth,  with  Answers,  3^.  6d. 

Examination  Arithmetic. 

1200  Arithmetical  Problems  and 
Exercises  with  Answers,  selected 
from  Examination  Papers,  &c. 
Classified  by  T.  S.  Harvey.  Cloth, 
2s.  Key,  4 s.  6d. 

A  Complete  Arithmetic. 

With  Answers,  234  pages,  is.  6d. 
Exercises  only,  192  pages,  is. 
Answers  only,  limp,  6 d. 

Higher  Rules. 

For  Commercial  Classes,  Civil 
Service  and  other  Examinations. 
Crown  8vo,  cloth,  6d.  With 
Answers,  Sd. 

Mercantile  Arithmetic. 

For  Commercial  and  other  Classes. 
By  E.  T.  Pickering.  F’cap  8vo, 
cloth,  is.  6d. 

Blackie’s  Supplementary  Arith¬ 
metics. 

Decimals  and  the  Metric  System. 

2d. ;  cloth,  3 d. 

Common  Weights  and  Measures. 

3 d ;  cloth,  4 d. 

Higher  Rules.  Cloth,  6 d.  With  An- 
swers,  cloth,  8 d. 

Answers,  separately,  3 d.  each. 
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Mental  Arithmetic. 

Consisting  mainly  of  Problems 
specially  designed  to  give  the 
power  of  ready  solution.  Cloth, 
6  d. 

The  Pupil’s  Mental  Arithmetic. 
(Addition  —  Interest. )  Paper, 

2d. ;  cloth,  3 d. ;  Answers,  3 d. 

Typical  Mental  Problems. 

In  Six  Numbers,  each,  paper,  2d. ; 
cloth,  3 d. 

Teacher’s  Edition  of  Typical 
Mental  Problems.  Numbers  I  to 
VI.  With  Answers,  6d.  each. 

Typical  Government  Problems. 
Numbers  I  to  VI,  each  40  pp., 
paper,  2 d.  ;  cloth,  3 d. ;  Answers 
to  Numbers  I,  II,  V,  VI,  2d. 
each.  Answers  to  Numbers  III 
and  IV  (one  vol. ),  3d. 

Practical  Problems  in  Arith¬ 
metic. 

Mental  and  Written.  Numbers  I 
to  VII,  each,  paper,  2 d\  cloth, 
3 d.  Answers  to  Numbers  I  to 
VII  (one  vol. ),  cloth,  3 d. 

Arithmetical  Tests. 

Numbers  I  to  VII.  Paper,  id. 
each.  Answers  to  the  Seven 
Numbers  (one  vol.),  cloth,  3 d. 

Blackie’s  Three  Division  Arith¬ 
metic. 

A  New  Series  based  on  Scheme  B 
for  use  in  schools  adopting  the 
trepartite  classification  recom¬ 
mended  by  the  Board  of  Educa¬ 
tion.  No.  I,  2d. ;  No.  II,  4 d. ; 
No.  Ill,  4 d.  Answers  (Complete), 
cloth,  6 d. 

Blackie’s  Script-Figure  Arith¬ 
metics. 

In  Bold  Written  figures,  specially 
designed  for  the  series.  Nos. 

I  and  II,  id.  each.  Nos.  Ill 
and  IV,  2d.  each.  Nos.  V,  3 d.t 
VI,  4 d.  Cloth,  id.  extra  each 
number.  Answers  I— II,  3 d. : 
III-IV,  3d.  ;  V-VI,  3d. 


The  Century  Arithmetics. 

The  features  of  this  series  are  grad¬ 
ing  and  grouping  of,  and  the  large 
number  and  variety  of,  the  sums ; 
with  lucidity  of  arrangement. 

No.  I.  — 16  pp.,  paper,  id. 

No.  II.  — 24  pp.,  „  id. 

No.  III.  — 32  pp.,  „  1  y2d. 

No.  IV.  — 40  pp. ,  paper,  id. 

No.  V.  — 40  pp.,  ,,  2 d. 

No.  VI-VII.  -64  pp.,  „  3 d. 

Cloth,  id.  extra. 

The  Seven  Numbers  in  one  Volume, 
cloth,  is.  4 d.  *  Answers  separately,  cloth, 
3 d.  each ;  or  in  one  volume,  cloth,  is.  6d. 

Blackie’s  New  Scottish  Arith¬ 
metics. 

A  First  Course  in  Arithmetic  (Junior 
Division).  Paper,  4 d. 

A  Second  Course  in  Arithmetic 
(Stnior  Division).  Cloth,  6d.  With  An¬ 
swers,  8 d.  Answers,  separately,  3 d. 

Merit  Certificate  Arithmetic.  Cover¬ 
ing  the  whole  work  of  the  Standards.  Cloth, 
8 d.  With  Answers,  cloth,  10 d.  Answers, 
separately,  cloth,  3 d. 

Blackie’s  Arithmetical  Tables. 
Price  id. 


ARITHMETICAL  SHEETS 

Typical  Government  Problem 
Sheets. 

Printed  on  strong  manilla  paper. 
Size  30x40  inches,  and  mounted 
on  rollers.  Sets  for  Standards 
III  and  IV,  price  6s.  each. 

The  Vivid  Mental  Calculator 
and  Table  Tester. 

Printed  in  Colours,  cloth  backed, 
size  44  x  36  inches.  On  rollers, 
6s. 

The  Vivid  Concrete  and  Ab¬ 
stract  Arithmetic  Sheets  for 
Number- Laying. 

4  large  Sheets  printed  in  Colours. 
With  cover,  ioj.  per  set.  Col¬ 
oured  Tablets,  to  accompany  the 
sheets,  in  box,  4 d.  In  packets  of 
400,  is.  6 d. 

Hand-and-Eye  Arithmetic. 

A  Teacher’s  Handbook.  Crown 
8 vo,  cloth,  I*.  6d. 
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Euclid,  Algebra,  dtp. 


Euclid’s  Elements  of  Geometry. 
Edited  by  A.  E.  Layng,  M.A. 
With  Exercises,  Appendix,  and 
Examination  Papers.  Books  I 
to  VI,  and  XI.  Crown  8vo,  cloth, 
3-r.  6d.  Book  I,  is.;  II,  6d.; 
Ill,  is.;  IV,  6d;  V  and  VI 
together,  is.  ;  XI,  i  j.  6 d.  Books 
I-II,  is.  3 d.;  I-III,  2s.;  I-IV, 
2s.  6 d.  Key  to  Book  I,  2s.  6d. ; 
complete,  5 s. 

A  New  Sequel  to  Euclid. 

By  Professor  W.  J.  Dil  worth,  M.A. 
2 s.  6 d.  Part  I,  is.  Part  II,  2 s. 

A  New  Geometry  for  Beginners. 
Theoretical  and  Practical.  A  new 
highly  practical  Geometry  on  mod¬ 
ern  lines.  By  Rawdon  Roberts, 
Higher  Grade  School,  Darwen. 
Crown  8vo,  cloth,  is.  6d. 

Elementary  Geometry  of  the 
Straight  Line,  Circle,  and 
Plane  Rectilineal  Figures. 
Part  I. 

By  Cecil  Hawkins,  M.A.  On  the 
lines  of  the  new  Cambridge  Uni¬ 
versity  Syllabus.  2  s. 

Exercises  in  'Theoretical  and 
Practical  Geometry. 

By  R.  B.  Morgan.  Crown  8vo, 
cloth,  is. 

Elementary  Graphs. 

By  R.  B.  Morgan.  Crown  8vo, 
cloth,  is.  6d.  Answers,  4 d.  net. 

Layng’s  Exercises  in  Elemen¬ 
tary  Algebra. 

By  A.  E.  Layng,  M.A.,  Editor  of 
“  Layng’s  Arithmetic”,  “  Layng’s 
Euclid”,  &c.  With  or  without 
Answers.  Cloth,  is. 

Easy  Mathematical  Problem 
Papers. 

By  Charles  Davison,  Sc.D.  Con¬ 
taining  numerous  problems  in  Al¬ 
gebra  to  the  Binomial  Theorem, 
Euclid,  Books  I- VI  and  XI,  and 
Trigonometry  to  the  Solution  of 
Triangles  and  Geometrical  Appli¬ 
cations.  Crown  8vo,  cloth,  2s. 
With  Answers  and  Hints  for 
Solution.  2s.  6d. 


Blackie’s  Euclid  and  Mensu¬ 
ration  for  Beginners. 

F’cap  8vo,  cloth,  6d. 

Euclid,  Book  I. 

Paper,  2d. 

Elementary  Mensuration. 

Lines,  Surfaces,  and  Solids.  With 
Numerous  Exercises.  By  J.  Mar¬ 
tin.  lod. 

Descriptive  Geometry. 

Including  chapters  on  Plane  Ge¬ 
ometry  and  Graphic  Arithmetic. 
By  Alex.  B.  Dobbie,  B.Sc.  2s. 
Mathematical  Facts  and  For¬ 
mulae. 

By  A.  E.  Lyster,  M.A.  Crown 
8vo,  cloth  boards,  ij*. 
Elementary  Text-Book  of  Trig¬ 
onometry. 

By  R.  PI.  Pinkerton,  B.A.(Oxon.). 
New  Edition.  F’cap  8vo,  cloth, 
2  s. 

Blackie’s  Algebra  for  Be¬ 
ginners. 

From  Notation  to  Simple  Equations 
and  Square  Root.  With  An¬ 
swers,  cloth,  6d. 

Elementary  Algebra. 

From  Notation  to  Easy  Quadratic 
Equations.  Cloth,  is.  6 d.  With 
Answers,  cloth,  2s.  Also  in  three 
Parts,  paper,  3 d. ;  cloth,  4 d.  each. 
Answers  (in  one  vol.),  3 d. 
Preliminary  Algebra. 

By  R.  Wyke  Bayliss,  B.A.  is. 
Algebra. 

Up  to  and  Including  Progressions 
and  Scales  of  Notation.  By  J. 
G.  Kerr,  M.A.,  LL.D.,  F’cap 
8vo,  cloth,  2s.  With  Answers, 
2s.  6d. 

Algebraic  Factors. 

How  to  Find  them  and  how  to  Use 
them.  By  Dr.  W.  T.  Knight. 
Cloth,  2 s.  Key ,  3*.  6d. 

An  Introduction  to  the  Differ¬ 
ential  and  Integral  Calculus. 
With  examples  of  applications  to 
Mechanical  Problems.  By  W. 
J.  Millar,  C.E.  F’cap  8vo,  cloth, 
is.  6 d. 


Mathematical  Wrinkles  for  Ma¬ 
triculation  and  other  Exams. 

Six  Sets  of  London  Matriculation 
Papers,  with  full  Solutions.  By 
Dr.  W.  T.  Knight.  F’cap  8vo, 
cloth,  2s.  6d. 

First  Mathematical  Course. 
Containing  Arithmetic,  Algebra 
(to  Simple  Equations),  and  the 
First  Book  of  Euclid.  Reduced 
price,  is .,  with  or  without  An¬ 
swers.  Answers,  separately,  6 d. 


Blackie’s  Mathematics,  First, 
Second,  and  Third  Stages. 

First  Stage.  Euclid  and  Algebra. 
Paper,  6 d.,  cloth,  7 d. 

Second  Stage.  Euclid  and  Al¬ 
gebra.  Paper,  10 d.,  cloth,  is. 

Third  Stage.  Algebra.  Cloth 
limp,  6 d.  Layng’s  Euclid,  Books 
I-III,  2s. 

Answers  to  each  Stage,  3 d. 

Key  to  Stage  I,  cloth,  is. 


Science 

FOR  ORGANIZED  SCIENCE  SCHOOLS 


Science  Handbooks  for  the  Laboratory  and  the  Class-room 


Elementary  Physics. 

Practical  and  Theoretical.  First 
Y ear’s  Course.  By  J ohn  G.  Kerr, 
M.A.,LL.D.  Illustrated.  1  s.6d. 

Elementary  Physics. 

Practical  and  Theoretical.  Second 
Year’s  Course.  By  John  G.  Kerr 
and  John  N.  Brown,  A.  R.C.S.  2s. 


Elementary  Chemistry. 

Practical  and  Theoretical.  First 
Year’s  Course.  By  T.  A.  Cheet- 
ham,  F.C.S.  Cloth,  is.  6d. 

Elementary  Chemistry. 

Practical  and  Theoretical.  Second 
Year’s  Course.  By  T.  A.  Cheet- 
ham,  F.C.S.  Cloth,  2s. 


ELEMENTARY  SCIENCE  TEXT-BOOKS 

Suited  to  the  Science  and  Art  Syllabus 


The  Arithmetic  of  Elementary 
Physics  and  Chemistry. 

By  H.  M.  Timpany,  M.Sc.  Crown 
ovo,  cloth,  is. 

Chemistry  for  All,  or  Elementary 
Alternative  Chemistry. 

By  W.  Jerome  Harrison,  F.G.S., 
and  R.  J.  Bailey,  is.  6d. 
Qualitative  Chemical  Analysis. 
Inorganic  and  Organic.  Elemen¬ 
tary  and  Advanced.  By  Edgar 

E.  Horwill,  F.C.S.  F’cap 8vo,  2s. 

Elementary  Inorganic  Chem¬ 
istry. 

Theoretical  and  Practical.  By  Pro¬ 
fessor  A.  Humboldt  Sexton, 

F. I.C.,  F.C.S.,  &c.  2s.  6d. 


General  principles  are  clearly  laid  down 
and  particular  attention  is  devoted  to  the 
important  subject  of  chemical  arithmetic.” 

— Daily  Chronicle. 


Elementary  Hygiene. 

By  H.  Rowland  Wakefield, 
Science  Demonstrator,  Swansea 
School  Board.  F’cap  8 vo,  cloth,  2s. 
Laboratory  Exercise  Book. 

For  Chemical  Students.  Tables 
for  analysis;  Sheets  for  results. 
By  E.  Francis,  F.C.S.  Paper,  6d. 
Elementary  Hygiene  and  Phy¬ 
siology. 

By  H.  Rowland  Wakefield.  2s.  6 d. 
Elementary  Physiology. 

By  Professor  Ainsworth  Davis. 
With  Appendix  for  Agricultural 
Students.  F’cap  8vo,  cloth,  2s. 
Elementary  Physiology. 

By  Vincent  T.  Murche.  Being  an 
enlarged  edition  of  Murche’s  Ani¬ 
mal  Physiology.  F’cap  8vo,  cloth, 
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Magnetism  and  Electricity. 

By  W.  Jerome  Harrison  and 
Charles  A.  White.  F’cap  8vo, 
cloth,  2 s. 

A  Text-Book  of  Geology. 

An  Introduction  to  the  study  of 
the  Rocks  and  their  Contents. 
By  W.  Jerome  Harrison,  F.G.S. 
Crown  8vo,  cloth,  $s.  6d. 

Light,  Heat,  and  Sound. 

By  C.  H.  Draper,  D.Sc.(Lond.), 
Headmaster  of  the  Technical 
School,  Brighton.  F’cap  8vo, 
cloth,  2 s. 

Elementary  Botany. 

By  Joseph  W.  Oliver,  late  Lecturer 
on  Botany  at  the  Birmingham 
Technical  School.  Cloth,  2s. 

Elementary  Agriculture. 

By  R.  P.  Wright,  Professor  of 
Agriculture,  Glasgow  Technical 
College.  F’cap  8vo,  cloth,  is.  6d. 

Practical  Experiments  in  Ele¬ 
mentary  Science,  or  First 
Steps  in  Earth-Knowledge. 

Being  an  Introduction  to  Physio¬ 
graphy.  By  J.  Ansted  Harrison, 
B.Sc.(Lond.),  and  W.  Jerome 
Harrison,  F.G.S.  Illustrated. 
Crown  8vo,  cloth,  2 s.  6d. 


Earth- Knowledge.  Part  I. 

A  Text-Book  of  Elementary 
Physiography.  By  W.  J.  Har¬ 
rison,  F.G.S.,  and  H.  Rowland 
Wakefield.  2s.  (For  Part  II 
see  Advanced  Series.) 

Elements  of  Metallurgy. 

By  W.  Jerome  Harrison,  F.G.S., 
and  William  J.  Harrison.  Illus¬ 
trated.  Cloth,  2s.  6d. 

Elementary  Text-Book  of  Coal- 
Mining. 

By  Robert  Peel,  Mining  Engineer. 
With  many  Illustrations  and  a 
Coloured  Map  of  the  Coal  Fields. 
Seventh  Edition.  2 s.  6d. 

Theoretical  Mechanics. 

(Solids  and  Liquids.)  By  R.  H. 
Pinkerton,  B.A.(Oxon.).  F’cap 
8vo,  cloth,  2s. 

An  Elementary  Text-Book  of 
Applied  Mechanics. 

By  David  Allan  Low  (Whitworth 
Scholar),  M.  Inst.  M.  E.  F’cap 
8vo,  2 s. 

Outlines  of  Natural  Philosophy. 
By  Prof.  J.  D.  Everett,  D.C.L., 
F.  R.  S.  F’cap  8vo,  cloth,  4 s. 

Chemistry  Demonstration 
Sheets. 

By  E.  Francis.  Formulae  with  Dia¬ 
grams  and  Sheets,  37"x28",  3s. 
6d.  each. 


ADVANCED  SCIENCE  TEXT-BOOKS 

Suited  to  the  Science  and  Art  Syllabus 


Earth-Knowledge.  Part  II. 

A  Text-Book  of  Physiography.  By 
W.  Jerome  Harrison,  F.G.S., 
and  H.  Rowland  Wakefield. 
Sixth  Edition ,  2 s.  6 d. 

The  Student’s  Introductory 
Text-Book  of  Systematic 
Botany. 

By  J.  W.  Oliver.  Crown  8vo,  cloth, 
4 s.  6  d. 


An  Elementary  Text-Book  of 
Physiology. 

(Elementary  and  Advanced.)  By 
J.  M ‘Gregor- Robertson,  M.A., 
M.B.  F’cap  8vo,  cloth,  4*. 

A  Text-Book  of  Heat. 

By  Charles  H.  Draper,  B.A., 
D.  Sc.  (Lond. ).  Crown  8vo,  cloth, 
4^.  6 d. 
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Elementary  Text-Book  of  Dy¬ 
namics  and  Hydrostatics. 

By  R.  H.  Pinkerton,  B.A.  F’cap, 
8vo,  cloth,  3 s.  6d, . 

Hydrostatics  and  Pneumatics. 
By  R.  H.  Pinkerton,  B.  A.,  Balliol 
College,  Oxford.  Crown  8vo, 
cloth,  4^.  6 d. 

The  Arithmetic  of  Magnetism 
and  Electricity. 

By  Robert  Gunn.  F’cap  8vo,  cloth, 
2s.  6 d. 

GENERAL  HANDBOOKS  IN 
SCIENCE 

Deschanel’s  Natural  Philos¬ 
ophy. 

By  Prof.  A.  Privat  Deschanel.  Ed¬ 
ited  by  Professor  J.  D.  Everett, 
D.C.L.,  F.R.S.  Sixteenth  Edi¬ 
tion.  i8j-.  ;  in  Parts,  4^.  6d.  each. 

Part  I. — Mechanics,  Hydrostatics,  &c. 
Part  II.— Heat. 

Part  III.— Electricity  and  Magnetism. 
Part  IV. — Sound  and  Light. 

Elementary  Building  Con¬ 
struction  and  Drawing  for 
Scottish  Students. 

By  Prof.  Charles  Gourlay.  With 
24  plates  and  full  descriptive 
letterpress.  6s.  net. 

Plates  of  Elementary  Building 
Construction  for  Scottish 
Students. 

Being  the  24  plates  of  the  above 
with  introduction,  done  up  in 
portfolio.  3s.  6d.  net. 

Electrical  Engineering  Mea¬ 
suring  Instruments. 

By  G.  D.  Aspinall  Parr,  M.Inst.E.E., 
A.  M.  I.  Mech.  E.  With  370  Illus¬ 
trations.  323  pages.  Demy  8vo, 
cloth,  9 s.  net. 

Elementary  Ophthalmic  Optics. 
By  Freeland  Fergus,  M.D., 
F.R.S.E.  Illustrated.  F’cap 
8vo,  cloth,  3*.  6 d.  net. 

Kerner’s  Natural  History  of 
Plants. 

Their  forms,  growth,  reproduction, 
and  distribution.  From  the  Ger¬ 
man  of  the  late  Anton  Kerner  von 
Marilaun,  by  F.  W.  Oliver,  M.  A., 
D.Sc.,  with  the  assistance  of  Lady 
Busk,  B.Sc.,  and  Mrs.  M.  F.  Mac¬ 


donald,  B.Sc.  With  about  2000 
original  woodcut  illustrations.  In 
two  volumes,  30s.  net. 

Official  Report  of  the  Nature- 
Study  Exhibition  and  Con¬ 
ferences,  igo2.  2 s.  6d.  net. 
Nature  Studies.  (Plant  Life.) 
By  G.  F.  Scott  Elliot,  M.A., 
B.Sc.,  F.R.G.S.  A  very  clear,  full, 
and  up-to-date  exposition  of  Plant 
Life  in  its  myriad  forms.  Crown 
8vo,  cloth,  3s.  6 d. 

The  Coal-fields  of  Scotland. 

By  Robert  Dron,  A.M.I.C.E., 
M.I.M.E.  A  full  and  detailed 
description  of  all  the  mining  areas 
in  Scotland,  illustrated  with  a 
series  of  maps  of  the  various  coal¬ 
fields.  Demy  8vo,  cloth,  155-.  net. 
Fuel  and  Refractory  Materials. 
By  Professor  A.  Humboldt  Sexton, 
F.I.C.,  F.C.S.  Crown  8vo,  5^. 
Elementary  Text  -  Book  of 
Physics. 

By  Professor  Everett,  D.C.L., 
F.R.S.  Ninth  Edition.  F’cap 
8vo,  cloth,  3 s.  6d. 

An  Introduction  to  Analytical 
Chemistry. 

By  Prof.  G.  G.  Henderson,  D.Sc.; 
M.A.,  and  M.  A.  Parker,  B.Sc. 
5s- 

A  Text-Book  of  Organic  Chem¬ 
istry. 

By  A.  Bernthsen,  Ph.D.  Trans¬ 
lated  by  G.  M‘Gowan,  Ph.D. 
New  Edition.  Cloth,  7 s.  6d. 

Progressive  Lessons  in  Science. 
Practical  Experiments  with  Food¬ 
stuffs,  Soils,  and  Manures.  By 

A.  Abbott,  M.A.,  and  Arthur 
Key,  M.A.  With  Introduction 
by  T.  G.  Rooper,  H.M.I.S. 
Crown  8vo,  cloth,  3s.  6d. 

An  Elementary  Text-Book  of 
Anatomy. 

By  Henry  Edward  Clark.  Illus¬ 
trated.  Crown  8vo,  cloth,  55-. 
Food  and  its  Functions. 

A  Text -Book  for  Students  of 
Cookery.  Byjames Knight,  M.A. , 

B. Sc.  Illustrated.  Crown  8vo, 
cloth,  2 s.  6d. 
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Science  tor  Beginners 


Junior  Chemistry  and  Physics. 
An  Introduction  to  Elementary 
Science.  By  W.  Jerome  Harri¬ 
son,  F.G.S.  With  numerous  il¬ 
lustrations  and  diagrams.  Crown 
8vo,  cloth,  is.  6d. 

Chemistry  for  Beginners. 

By  W.  Jerome  Harrison,  F.G.S. 
Cloth,  15.  Also  in  three  Parts, 
paper,  4 d.;  cloth,  5 d.  each. 

Chemistry  Demonstration 
Sheets. 

Eight  sheets.  3*.  6d.  each. 
Mechanics  for  Beginners. 

By  David  Clark.  220  pp.,  cloth, 
15.  6 d.  Also  in  three  Parts. 
Part  I,  paper,  4 d. ;  cloth,  5 d. 
Parts  II  and  III,  paper,  5 d.\ 
cloth,  6 d.  each. 

Animal  Physiology  for  Be¬ 
ginners. 

By  Vincent  T.  Murch6.  160  pp., 
cloth,  15.  6 d.  Part  I,  paper, 

4 d.;  cloth,  5 d.  Parts  II  and 

III,  paper,  5 d. ;  cloth,  6 d.  each. 


Agriculture  for  Beginners. 

By  Professor  R.  P.  Wright.  144 
pp.,  cloth,  15.  In  three  Parts, 
paper,  3 d.;  cloth,  4 d.  each. 

Botany  for  Beginners. 

By  Vincent  T.  Murche.  144  pp., 
cloth,  15  Also  in  three  Parts, 
paper,  3 d.;  cloth,  4 d.  each. 

Magnetism  and  Electricity  for 
Beginners. 

By  W.  G.  Baker,  M.A.  15.  In 
three  Parts,  paper,  3 d. ;  cloth, 
4 d.  each. 

The  Newton  Readers. 

Anew  series  of  Nature-Knowledge 
and  Elementary  .Science  Readers. 
With  coloured  illustrations.  List 

on  Application. 

Blackie’s  Object-Lesson  and 
Science  Readers. 

Fully  illustrated.  List  on  Applica¬ 
tion. 


Book-keeping 


Practical  Book  -  Keeping  for 
Commercial  Classes. 

With  Exercises,  Examination  Papers, 
and  Answers.  By  Walter  Grier¬ 
son.  15.  6d.  Key ,  35.  6d.  net. 


A  Practical  Treatise  on  Book- 
Keeping  by  Double  Entry. 
By  David  Tolmie.  64  pp.  6d. 

Key,  is. 


Cookery,  Domestic  Economy,  &c. 


A  Handbook  of  Cookery  for 
School  and  Home.  6 d. 

Cookery  for  School  Girls. 

Ten  Elementary  Lessons.  By 
Mary  R.  Macdonald.  Paper,  3 d. ; 
cloth,  4 d. 

Cookery  and  Laundry-Work. 
With  simple  lectures  on  Hygiene 
and  Housewifery.  By  L.  C. 
Andrews.  F’cap  8vo,  cloth,  8 d. 

Food  and  its  Functions. 

A  text-book  for  students  of 
Cookery.  By  James  Knight, 
M.A.,  B.Sc.  Illustrated.  Crown 
8vo,  cloth,  25.  6 d. 


Domestic  Economy. 

By  E.  Rice.  Cloth,  15.  6d.  In 
three  Parts,  paper,  3 d. ;  cloth,  4 d. 
each. 

The  Teacher’s  Manual  of  Les¬ 
sons  on  Domestic  Economy. 

By  H.  Major,  B.A.,  B.Sc.  Crown 
8vo,  cloth,  45.  6d. 

Blackie’s  Domestic  Economy 
Readers. 

The  lessons  provide  a  complete 
course  of  practical  instruction  in 
all  the  branches  of  housekeeping. 
In  8  numbers.  Fully  illustrated. 
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Guides  to  the  Science  Examinations 

A  Series  of  Aids  for  Students  preparing  for  the  Examinations  of  the 
Science  and  Art  Department  with  Hints  how  to  work  the  Papers,  and 
Answers  to  Questions.  6d.  to  9 d.  List  oh  application. 


Perspective, 

Elementary  Perspective. 

By  Lewes  R.  Crosskey.  Super¬ 
royal  8vo,  cloth,  3 j.  6d. 

Advanced  Perspective. 

By  Lewes  R.  Crosskey  and  James 
Thaw.  Imperial  8vo,  cloth,  4s.  6 d. 


Sciography 

A  Text-Book  of  Sciography. 
Arranged  to  suit  the  requirements 
of  those  preparing  for  the  examina¬ 
tions  of  the  Board  of  Education, 
South  Kensington.  By  J.  H.  A. 
M  ‘Intyre.  $s.  6d. 


Drawing ,  Painting ,  Writing ,  &c. 


Vere  Foster’s  Drawing  Copy- 
Books. 

In  72  numbers,  price  2 d.  each. 
Complete  Edition ,  in  Eighteen 
Parts  at  9 d.  ( Each  part  com  plete. ) 

Vere  Foster’s  Complete  Course 
of  Drawing. 

In  Eighteen  Parts,  price  9 d.  each. 

Vere  Foster’s  Water  -  Color  r 
Drawing-Books. 

With  coloured  facsimiles  of  original 
water-colour  drawings,  hints  and 
directions.  List  on  application. 

Poynter’s  South  Kensington 
Drawing-Books. 

Issued  under  the  direct  superinten¬ 
dence  of  Sir  E.  J.  Poynter,  P.R.A. 

A  Selection  from  Turner’s  Liber 
Studiorum. 

In  Four  Parts,  I25-.  6d.  each;  com¬ 
plete,  £ 2 ,  12  s.  6d. 

Brush -Drawing. 

By  J.  W.  Nicol.  Containing  66 
Plates,  carefully  graduated  Models, 
Suggestions  for  working  the  Ex¬ 
amples,  and  Notes  on  Brush- 
Drawing  and  Design.  Js.  6d.  net. 

Blackie’s  Brush  -  Drawing 
Sheets. 

By  J.  W.  Nicol.  3  Sets  of  15  Sheets 
each.  I2i-.  6 d.  per  set. 


Blackie’s  Brush  -  Drawing 
Cards. 

By  J.  W.  Nicol.  3  Sets  of  20  Cards 
each.  ij.  6d.  per  set. 

Graded  Drawing  for  Infants  and 
Junior  Classes. 

By  Anne  E.  Roberts.  With  Draw¬ 
ing  Subjects  and  Hints  for  Pro¬ 
cedure.  Printed  in  black  and 
colour.  F’cap  4to,  cloth,  2 s.  6d. 
Classic  Ornament. 

Forty-eight  Photographic  Repro¬ 
ductions  of  South  Kensington 
Casts.  In  Four  Books.  Crown 
4to.  Price  is.  6d.  each. 

Vere  Foster’s  Writing  Copy- 
Books. 

Original  Series,  in  22  Nos.,  2d.  each 
Palmerston  Series,  in  n  Nos.,  on  fine 
paper  ruled  in  blue  and  red,  3 d.  each. 

Bold  Writing,  or  Civil  Service 
Series,  in  27  Nos.,  price  2 d.  each. 
Upright  Series,  in  12  Nos.,  2 d.  each. 
Medium  Series,  in  12  Nos.,  and 
Nine  Supplementary  Books.  2 d.  each. 

Reversible  Series,  being  the  Mediurz 
Series  with  the  'writing  page  always  o 
the  right-hand  side.  2d.  each. 

Blackie’s  Civil  Service  and 
Commercial  Copy-Book. 

By  J .  Logan.  Copies,  Skeleton  Lines, 
Commercial  Forms,  Tabular 
Statements,  and  Lettering.  6d. 


LONDON 

BLACKIE  &  SON,  Limited,  50  OLD  BAILEY,  E.C. 
GLASGOW  AND  DUBLIN 


